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The Poona Agricultural 
College Magazine. 


Editorial. 


|TT7ITII this ntiml)Qr trc commcurc the tliipil \olHmc of tbc Poona 
Agricultural ('ollcgo Magaitnc. Ami in tloing go wc lia^c to 
congratulate ourselves on the iQCfca«iDg appreciation which it has liad 
not only among the stuilcnts an*l jrist htmlenta of the college, hut also 
among the general pnhlu- iutcrcsteil m agriailturo. The accoonts for the 
ecconil year published in the present uumlicr show a healthy financial 
position, which itself shows that what wis originally designed as a 
means of iutcrcomrannicatiou on technical matters hctwccii the college 
and its aUmni lias licconic already toasidcrohly more tlian this, 

Tlio tbml Toiumo is commenced, liowcvcr, with much trepidation. 
The editor and manager wlio have pilote*! tlic ventnro through its 
first two volumes ha\e cow left iis. Their work lixs hcen invalnahlo in 
placing the venture on a sound footing. And we, their successors, only 
hoiie to i)C able to continue in the path which they Imc marked out. 
The magazine Will still try to maintain its severely practical tone. It 
will welcome accounts of personal experiences and observations, whether 
in the Poralny Presidency or outside. It will he always open parti- 
cularly to dc-criptions of personal experiments which have the object 
the elucidation of agricultural problems the removal of present difficul- 
ties, or the introfluctiou and development of yet imrccogmscd methods 
cr crofK, — howerer small fhe detail frith whidi thc^e are c<mceraccl. ^Incl 
we conceive that if this is niaiutaiiial as the charactcrish'c feature of 
the magazine, the appreciation and eupjtort which it lias already 
received will not he wanting iu the future. 

The jircsent number will he found, wa think, to he an illustrutiou 
of this policy. Thus, for iiiblauco, wo liavo three articles ou rice culti- 
vation. In one of these Mr. Padwelmr, now of Khed in ilatuagiri, dis- 
cnsscs the general manner and methods of rice growing in the districts 
which he personally knows ; Rao Sahob G. K. Kelkar gives an account 
of a series of very imjKirhint experiments in the Konkan for reducing 
the area which it is necessary to devote to the seed led iu growing 
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transplantcil rice, — and so ccoDomteiag the seed rice, which at present, 
forms a mnch larp;er amount per acre thao is prohaWy necc^'.ary ; and 
thirdly Mr. K. V. Joshi records hw experiences in comhating that 
enemy of rice cidtivatiou, and particnlarly of the nee seed bed,— the 
land crab. 

The same practical character will be seen lu the paper on sis 
weeds of Southern Gnjarat, we are ronrtneed that the study of weeds 
IS important for the agricnltnre of Western Indm, and we are indebted 
to Mr. Keatiuge for allowing the reproduction of this Jiapcf, — a sum- 
mary of a prize essay coutribnted by several jiast students as a result 
of their personal study m the Surat di“trict- 

Thcrc are two further ]>apcrs on the question of improving cattle 
and increasing their nninlicr. One of these, — that by Mr. R. S. 
Hircmath, — was inadvertently omitted from tlie last number of the 
magazine, — bnt m the meantime it has been looked over and improved 
by its author. The other, by Mr. K. M. Pawar, is by one who has 
lived all bu life ID close toncbwith tbe actual problems be discosses, 
and who»o opinion is, therefore, entitled to ceasideiahlo weight. 

A new typo of article isthtl by Itir. 11. S. Patel on Gnjarat 
proverbs relating to agriculture. We could do with many articles of 
this sort. There is an imra«u!,e .imouut of exjicrieoce ensbrined i» tbe 
proverbs and cuslornary bvymgs of a people, and we hope that not only 
Will Mr. Patel furnish ns with a further selection at a later date, bat 
that others may be inspired to form a eirmlnt coUcctioa for other 
regions m which their work more pirticularh lies. 

The other articles need no sjwdal reference : wc send forth the 
magazine feeling that it will he found useful in many directions, and 
with our 'ory feiiiccic tlianka to those, chiefly past students, who ha\ d 
placed the treasury of their eapcricucc at our disposal. 

We miBt refer to^ one more point. Among the college students 
who have just graduated, there are those who come from parts of India 
as widely separated as tlic extreme north east in Upper Assam, and 
from the oatreme west, wii the bonlen of llalnchistan. To these 
widely separated lepicscntatKcs of out college, as to all others wc 
offer onr hearty congratulations ou the position the) ha\c already 
acbiCied. May it, however, be only the beginning ’ By sterlin" work, 
by untiring energy, by ft determimhon to be thorougli and accimto in 

all they do, may they go forward from success to success. And may 
tUsmasazinelxialiraysiilmiawWhmll IM them to their alma. 
'T\<xtir I 



The late Rao Bahadur Mallappa 
Basappa Varad. 

UY 

D. L. SahaarobuddhCi B. 5c. | L. K{j>f 

I/.‘itnrer iit Cli'jmwtry, Poona Agricnltara! College. 


?nini.OSOr*nY nml -rlcncc iigrce witli c.ich other at Icist in one 
ly realioit un-^iimcli m ])hilo3ophy Kxvd ‘ Kaainplc is better tlmn 
jirccci't,' iiii'l esciciuo also gi\ei greater respect to n practicil man than 
to oiio who In-* iii)t gone li^xontl the ji-iloof Imk knovrleilgc. Why do 
\vc rciil and the li\C3 «>fgrc;it men Not hecaij-c itbihwo]ihical 
work-j ilo lint tell tis to livealifc of high morality, not Ixscatno jioctry 
doi's not tcioli iH to apiireciatc nature’s l>c.nily nml not oven iKJcinse 
the prcachingi of gre it men do not tcaeh U4 to do onr duty, to work for 
onr nirn an I nnr country’s gool mid raise our nation to n higher loiel, 
hut herttHO the lues of great men arc cnniidcj and ilhistmtiorn trhicli 
convince tn that whit liooks sai ii not mere theory find can bo broogbt 
into jmetice and acted n|ioti if we wMi to do bo. 

Iho Bahadur Ajipa S ibob Vnnul was a great citizen and a patriot, 
a man ofcaltaro and of high moral character, ani a mao of liberal 
charities. Ho took a very prominent part in all the activities of his 
city— Sbohpnr, was a grcit leader in commerce and from onr point of 
a lew, above alia pioneer in eclcntific ngrienUnre. His life was an 
cxoroplary one in all its nsperts nnd js well worthy of close stndy by our 
young men. It is beyond the scope of onr magazine to deal with all 
the aspects of his life and hence I mnst restrict myaclf to bis activities 
as a leader in comraerco mid eipcciallj ns a pioneer in scientific agricol- 
tare. Yet it will not bo out of place to mention a few of the important 
fids in liic iife of Appa S iVic\> V ntad. 

Bao Bahadur Mallapjia Basappa Vorad was born on the ITth of 
dune 1831 at Sbolapnr. Jlis father, Bosap^ia, ond his uncle GbaDQ« 
basappa were born of jKXir jnrenta. They opened Bmnll shops at 
Sholapnr, but before long, by bard avork nnd their skill iu commerce, 
bccanio rich and prosperous. Bspccially Cbanabasappa roao to such a 
high pO'^itiou tint he became an acknowledged leader in commerce at 
Sholapnr— then, as now, a great commercial centre, a— nd commanded 
so ranch respect from the people that ho was considered to boa Sa(//iu, 
Chanabasappa had no issue and Appa Saltcb was the only son of his 



Tnn PooKV Agtiicultupai. CkJi.tPf’.r IIaca/ist. 


futlier. np, Ijoucc, natuniUy sacceeded botli Lis fatlier and uncle. lu 
hii cbldhood Appi SahcL learnt to read nod write, but was not allowed 
to learn English as his father and untie thought that by learning 
English he would be con\crtcJ to tlio Clifistian faith. Although ho 
did not pass any examination yet ho highly educated in the proper 
sense of the word ‘ Education.’ He received his training in commerce 
at his nncle’s shop where he was hronght up under strict discipline. 

When Apjia Sahel) was nl«Ht twenty-five yeirs of nge ids uncle 
<licd and he, from this tune, had to carry on the whole business on his 
own responsibility. His business went on increasing and flourishing 
and ho became more and more pro^xierous oscry year. He soon extended 
Lis operations to llombay, where lie ojkonci a branch srhich he ulti- 
mately made a great success. When his Bombay IvrancU was put on a 
firm footing ho went on \isiting the Bombay mills and studying them in 
det-ul. This he did very regnlarly for about six months, and with the 
help of Eaj ibahadur Gyangirjt ho o«faMi<cd the ' Narsingagirji cotton 
mills ’ at Sliolapur m 1809. 

Appa Salieb kuew full well that mere commerce nncoDDCctcd witli 
agriculture only means the \«ry jiartial development ofa country. Heal 
commerce docs not mean carrying thing., from one place to another or 
doing the business of a broker, but the commolitics must be produced 
witli wluch commerce is to be carried on. On the other hand ho felt 
that it is litile use simply improving tbo staple food crops of tlio country 
and that it is, at the present stage, perhaps more important to introduce 
and develop those crops like indigo, cotton, sagar-cane, etc., wliich will 
hnog a large money rolurn to the cultivators, ostabUsh agricuUnral 
industries iu tbo country, and keep agriciilturo connected with com- 
merce. 

Appa Sabob liad a gre.at liking for agticuUnre. "When be started 
work in that line in the year 1SS2 be lind only a small area of land, 
Imt by degrees ha increased this so much that at the time of his death 
he owned font thousand acres of land and three bondred bullocks, paid 
three thousand four hundred rnpecs as assessment and about eif’ht 
thousand rupees as irrigation charges annually. He was not only fond 
of agriculture but studied very caKfuUy the indigenous methods in 
a ogue, and always considered these as the basis for any imjiroa eraent 
lie might undertake by the application of a more advance system, He 
was fully convinced, however, of the possibiUty of improvement, and 
devoted himself continually to bring it about, accepting Biic'o-eations and 
ideas from any eonreo in wlucb he could find them. Ho was hence always 

close toneb with the agricuUnral dejiartmcDt and its offieero. Wheo- 
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ever he leanit tliat a iiarticnlar jncthoil or implement was rueful or 
laboor-aaving ho at ouco tncJ itonlusnrftittml ifit provctl to bo success- 
ful he brought the neighbouring cuUirators to hw fichls aufl demon- 
Btrated its U'C to them. 

With tho object of growing indoatnal crops be brought indigo seed 
from tLidras, grew the crop in Sholnpnr and estmeted indigo which 
was vnlneil at a high price in the Bombay and Culcntta markets, hut 
the introflnction of artificiil mdigo from Germany gave a blow to the 
indigo indnstry of India and this crop UkI to be ahindoned. 

Then he directed his nttention to sugar cane. lie tneil n number 
of varieties, evfiertrneofel with lanoits m inures, tried different methods 
of crushing and liodmg. He was the lirst man to use a power crasher 
ill the Deccan. He demonstrate*! its work to the ngncnltural officers 
who then finding it to be useful introrluce*! it on the Manin firm. Ho 
tried etpenments to cconomuo fuel in the fnraaccs for boding cane juice. 
Ho crm«tructo<l ten to twelve furnaces in line, the excels of beat from 
the first fiiniaco w.is tikeii to the «ccon«l one and from the second to the 
tbinl aod «o on, there being a large chimney at the cinl of the last 
funiice. Ho incrcasc<l his migar cane arei *o mncli that he thought of 
]ifei>aring sngar, ainl ultimately a (•mallBug-ir factory was startiaU This, 
however, was not a am cess, and was idtimately abandoncl. 

He ofleo vuitcd tlie Goseromeut experimental firms and if he saw 
anything luefiil there lie at onccintrotlncedit on bis own estates. When 
be found that bis results in sugarcane did not agree with those of the 
Government farms bo offere I to the ogncidtnml department a plot and 
to pay all expenses iii onlcr to sec whether their results could be 
obtaincil under the conditions of bus estates. This sliowa bow very keen 
be was and liow he liked to 1 k 5 couvcnicnccd by actual experiment. 

Wlicii the ‘ Narsingagirji Mills ’ were started in 1809 there were 
only ico tbomsand acres under cotton in the Sbolapnr ilistrirt bob smog 
the import incc of the crop, be wrote pamphlets giving the be<t methods 
of cultivating cotton and showing what a x’cry profitable crop it was. 
The pamphlets were given free to the cuUhatora of the Sholapur district. 
He also brought seed of Dbarwar — American and other sarieties of 
cotton ami distributdl it among the cnltivators. The vast area of about 
fourhnndretl thousand acres under cotton m his district is duo in part, 
at any rate to the efforts of Appa Saheb. 

Groundnuts hitherto grown in the Deccan are an inferior type, and 
great efforts have been made recently by the Agricultural Department 
to replace this variety by various types of foreign groundnuts. The 
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coltiTators are naturally aveiaft to aQjtliiog new l>ut they lad full con- 
fidence in the subject ohhis arUcle. When be oms iuduced to try these 
f'lreign rarieties on hi-, esbtes, and pwed that they Tvero belter than 
the country variety in ca cry respect, they were taken n]t quite exten- 
sively in his district. 

In order to encourage his own men to do gool work he allotUd 
plots to his nuknd'ims and at the endof the year gave Mher liracelets to 
tbo«e whose jilots showed ctccptional returns. 

He ws^ of great Lelpio all efforts after agcicuUtiral dcielojiinent. 
IVhen exhibitions were held at ShoLipnr he lent his men, bullocks and 
implements to the orginisera. \Yben lis specimcus wim prizes, he, 
instead of taking them for hmiself, ga\c them to other cultivators. 

Although Appa Sahcli was dcrole>l to comiiicrcc and agriculture 
ycthewuaamanoCmiin acU'ttle^an4 lo man' respects wasa man 
of progreasive views. He had not rccehcl an Unglish ftlncatiou him- 
self } yet he very much wished that his connlr> men slionVI lias e the best 
possible opportauities in this direction, even, if nc< e<-ary, by going to 
foreign countries. Ho encouraged Sanskrit learning nl«o. He spent 
about five handled rupees a month for a Sanskrit school at Sliolapur 
and published many religions books for the Lingayat community. 

Ib chanties Apj.a Saheb spent hU money without stint, helping 
every institotioa in the Ueccan without any distinction of caste or creed. 
He was the centre and leader of every public morement at Sholapnr. 
He was of opinion that to reform the whole notion every coramunUy 
should strive to reform itself and with this view he started several 
movements and institutions to advance hLs own people, — the Lingayat 
community. 

His pubUc-Biiinted acbvily was acknowledged by the Government, 
and he was created Itoo Saheb in 1000 and Rao Bahadur in 1910, 

He died on the 10th January 1911 at bis own home in Sholapor. 
The news of his death spread at once throughout the city of Sholapor. 
All the Government courts, the Agncultural Exhibition, the market 
and all the shops were closed in his hwionr and there was general moura- 
ing throughout the whole of the aty and much of the district. He 
wwaman whom we could ill affiird to lose, — a great and public 
spirited citiren. May his son! rest in peace. 



Six Weeds of Southern Gujarat. 


[ The arUcle which ts 4 nantnary of a prize e»My siltnitleJ to the 

Knetor of Agncultnrc fey levcral old •tadeoti and gradoates of the Poona 
Agricnltnral College and alationed at Surat Hie whole eway l> too long for 
pnlUcation in this magazine, hnt aa it contaioa a coneideraUe amount of Important 
iofonoatjon, it i* felt that thje ioformatioo ahoold b« made generally aTailahle, 
The aathorj, of the original way ere Jlesers. K. B. Jfaik, K, I>. Kaik, D.N. 
Dcaai, n. K. Deaai. Edi J 

The ciianclewtics of Soathem Gnjirat tts an ngrtccUoral Jistrict 
are well-known. Its etifT btack foil, tlcriTwI from the basalt rocks of 
Western India, the industry of tU caltiantori whidi makes it one of 
the gardens of Intlia, the fact that its prodnets, and jicrhips most notal^' 
ly its cotton, stand second to none m their own way through the length 
and Ircadth of the country and combine to give it a character of its 
own which is well worthy of tcry cl«^e ciamioation. 

The weeds which are prevalent in snch a district are, either each as 
are of univcnal occurrence or the coQscqoencc of the^e peculiar charac- 
teristics* Primarily they depend, of conrsc, on the nstnre of the soi!,- 
tbe more or less stilT hlack rryur of (he flistnct,-'aod of the climate 
which presents tlic usual charactcn-ilict of the region chiefly dependent 
on the fonth west moasoon for its raiofill.* But the wcctl hcrloge also 
depends on the character of (he cnltivation, and the study of the weeds 
of a highly cultivated district is by no means devoid of interest from 
this point of view. 

The aix weeds with which the prcacnt paper deals are among the 
most noxious iu Southern Gnyirat. "nicy are as follows 

1. Dabhdo. - ( Eragroslis cynoiuroi^s ) 

J^rct. - ( C'/ncd<jn d^xetyim ) 

3. Khava. - { Androfogon tPCermidtus ) 

4. Gumhrtlo. - ( Sctrpus mariUmus ) 

•5. Ji’icuia. - ( AUingi mauronm ) 

C. D/iitdi. • ( Eragrc.tiis tnlerrvpta ) 


° The iTerage rainfall at Surat ia os follows —January, February, March and 
April-O 40 Ini'. Msy-^iJS Im., J(ine-8 0<) ins., Jaly-lC'32 ins., Auguat-7’45 Im,, 
6*ptfinbeT-5'31 ina., Octobcr-1'86 ins., S<rr«iiil«i-0*13 ic^,, Dcccmbcr-O'OS ins., 
Totil-37’5S ics. 
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Dahhdo ( Fragrosiit cynosurotde» ). 

Id botanical characters this grass to very similar to other plants 
of the game genus. With fibrous roots, it has a subterranean stem 
system enormously developed. The stems, in fact, often penetrate the 
soil to a depth of from five to seven feet. The part of the stem above 
ground is bollovr, and like similar grasses is encircled by a sbeath of 
leaves. These leaves are altoniate, with very long leafstalks, while 
the ligale at the base of the leaf proper is tough, minute, and very hairy . 
The leaves themselves are thick and ronghwitha very cutting edge, 
and are of great length. The inflorescence is a compound spike, com- 
posed of flowers with no tme perianth, its place being supplied by im« 
pricated bracts, two in number, called glumes. The froit is a caryopsis, 
yielding small black seeds- 

DaiArfo 18 a perennial plant growing to a height of two to three 
feet. As a rule, the underground stem ( which is the roost character- 
istic feature of this grass ) grows honzontally but in dry conditions it 
often proceeds directly dowoTrard, evidently in search of water. This 
habit renders it evergreen and drought resisting. Year by j car the 
depth and range of its roots increases, and so it forros continually in- 
creasing patches growing onward from one centre. 

The weed has no definite flowering season, but our observations 
indicate that it flowers and seeds most profusely in the rainy season, 
that is to say in the months of July and August. The growth of the 
plant 18, moreover, much more rapid m the monsoon, -the total, time 
from sowing to the production of ripe seeds being from sixty to sixty- 
five days at that time, and seventy to eighty days cither in the cold 
( October — February ) or the hot weather ( March— May ). The seed 
is disseminated chiefly by wind, raiu, birds and cattle, and being very 
numerous, the weed spreads Very rapidly. Under ordinary cultivation, 
the majority of the yoiiug plants share the fate of other shallow-rooted 
weeds, while the few that remam become very difficult to eradicate. 

When a plant has bad opportunity to produce an extensive nnder- 
gronnd stem system, these stems grow so strong and entangled with one 
another that when an attempt is made to drill seed among them, the 
Uwta the AiiA are cdten \atiKD during Yhe Eifwing opemViona. The 
cultivators often, if not usually, n^lect each established patches owing 
to the extreme difficulty of cnlUva^g among the nndergronnd stems, 
and the great cost of digging oat the weed. The extension ofthe under- 
ground system takes place mostvigoroosly in the monsoon, as would bo 
expected,— and, in fact, only the longer stems, with many branches, 
give off fresh off-shoots daring the hot weather. 
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Though a noxious woimUI uot TfitliOQt iL-> uses. Thelea\es, Ixs 
ing long and tongh are considerably employed in making ba«l:ets, brooms 
andbm'hes. The lot-al cultjx-ators Q<e them also in prejwring jwckets 
for storing grain,— and onnon>ly cnongb, the whole phut h considered 
as holy by the lliiuln jopnl itiou. The finely jotindcil flowers are ranch 
estcemcxl as a raeJiciuc in cases of cUaract. The plant is of little use, 
io the raw state, as a fol Icr gni's, on account of the ^ cry sharp cutting 
edges of the leaves. 

The sorioii'iiess of thi"* wed i- becoming amunlly greater on 
acconnt of the lucreti'jng shortage of 1 »l>oiir, and the fjct that since the 
great fimmo ( r^OO— 01 ■» the work c»tile ha\e been deficient. The 
weed appears, therefore, to h iva oblauid hold during the past ten years 
greater than it La' had fora long time prcMon'ly. 

The mctluxl' which are employed, .it present, by the people m 
dealing with this wool na* as follows 

1. \Yhcrc there arc only 'Cittered plant*, no efl'ort is usually 
made to dig out the wed. l»nt pre' ions to sowmg. at the break of the 
rains, the land i' hirrowcil with a heavj Imrrow at a cc^t 
of ten to twelve auu \s per acre. Tlie wi.>ed then breaks off about three 
inches lielow the snrfici'. This will pvc a respite of alool sis weeks. 

2. In more serious cases, and where pitches are formeil, the only 
method in nsew ploughing deeply or digging ont in some other way. 
In plonghiug, the country plough is Used at the end of the rains. It 
lays open the surface sod, and removes the foliago and undergronnd 
stems where it touche* them. The deeper and vertical roots are missed 
altogether. For complete crailicatiou it i> generally felt that the weed 
must bo dug oat hi kind. 

Weba\e nude several observation' and esi'crimeuts a* to the 
action of various agents on the wecil. From snperBcLal oli?ervatious 
made in the Jalalpur biluka (Difticb Di'trict) in three cnlhVato.V 
fields, it vras uotiv'cil that where a cart of cattle manure lud been 
emptied over a pitch of thbhh, the fohig*. dU\l away after a fortnight. 
It is probable tkit mneh mere manure wa' left there than w-as reeeiied 
by most puts of the field. A similar effect in the dying awav of the 
foliage was observed when plants wero treated with hasic slag. This 
experiment was, however, only conducted with a few plants. 
If a small piece of asafaetida and catechu be introduced into a slit 
made in the stem of a plant, tbo Utter withers. ThU has probuUv 
us direct practical applicalion, but ia worthy of note. 
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If a rapid growing crop like ^irar can l«J start siicli as 

will deprive the weed of air andlightnccessir}' to Inwiant growth, it 

will be checked cousidcrahlv* If the folnge he burnt off from a field 
badly overrun with the weed, the growth will be temporarily checked, 
but we have uo information as to its permanent effect. 

The most effective system we Lave found consists in deep ploagb* 
ing at the close of the rams with a Ransome’s C. T. 2 plough or its 
equivalent. This can best he done in yovember or December when 
the gronnd will not yet have become hard. If the plough is so adjust- 
ed as to go in to a depth of nine or ten inches, it will remove the weed 
from five or six mehes deeper than this, or say from fifteen inches deep. 
If the field is then left exposed to Ihc stm the clods turned np will 
loosen, and so drj off the uprooted stems. A liarrow, just at the break 
of the raiua will complete the breaking up of the clods, when the frag- 
ments can easily bo picked np and burnt. The U. T. 2 wheeled plough 
is apecially recommended for this work on account of its 6tendiac^8, It 
will require three and a half dajs to plough ao acre of land infested 
with weed, the expenses pec acre, for this ploughing will bo 
2 pairs of bullocks, dais at lU. 1/-/- i>8r pair Rs. 7 - 0-0 
Labour charges of two men for 3| davs at 4 annas, each 

Rs. 1-12-0 

Rs. 8-12-0 

If the soil is fairly loose after plonghmg, the fragments of the weed 
can he cheaply collected by working dantala or tiiied harrow with a 
wooden stick tied across the tines six to eight inches above the i>omts. 
The worldng of the conntr) /onto Will al-o collect them rapidly. If 
any plants snri e thu. treatment repeatedly appheil, they mo't bo dng 
out by hand, — at present we know no other method. 

The only alternatho to the method abo\e described is to dig out 
the weed by means of a pickaxe or a heavy iron har pointed at ouo end. 
This operation will require abont two hundred hands per aero for oue 
day, or a cost of at least Rs. 50/-, while Rs. 10/- more will be re- 
quired to crush the clods and level tie land again for cultivation. 

Datu or Ifaiiali ( Ojnodon dactyton ) 

- - This grass is one of the commonest iff Indian grassess, and for this 
reason a detailed botanical description is quite unnecessary here- It 
abounds almost all over the Presidency and la by no means confined to 
Southern pujaraU Jt is the pnnapal grass in uatnral pastures {lurant ) . 

over WeBtem India, and is intentionally grown in many cases for it*-' 
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higli nulritivo valnc ns fixLlor. It !•«, moreo^'cr, n f-urlr good grass 
for lawiis and is u«ed ns n tr<*ndi«g griNS nlojig tlic sides of drain. In 
fact, it is only in onltivnto<l tields tint its prc-cnro is undesiralde and 
it can Lc tormcl a weed. l! i-. !i<cd l»y Hindus in tlic worship of tho 
God Oanosli. 

Like somniy of the gns'Cs which figorc as scriou-. weeds this is 
provided with a ^^>>tcln of midcrgronnd ^tom?, and long uumcrons 
fihrons nwts strike from eu*h noile, going very deep. This goes on 
nutil II pitch or *olonv Ilf tlie woctl 13 fonncil, \\ith a depth of from 
eighteen inehc' to two f»et There arc two ili>tini-t tjpes of plant, one 
with a miuh till, ker 'torn and braider leaves than the other. The 
former I'l mneh more vigopni' and more ennhle of extending its range 
than tho latter. 

Tho phut, wldeh IS j>erenni.\l, flowers as c-irly as .Tidy and has 
prohahly onl\ one llowering -eason, tlwugh this is not at all strictly 
definoil under orhnary conditions. 

The crvlication of the weclis diflienlt. On ncconot of its very 
thin stem and very long roolN if an attempt i' made to pull it np, the 
umlergroniid stem inaarialdy breaks olT. Some pertiou hoing left, new 
pUnti are pralncctl. The onlv method of de.diiig with It is to work 
tlie t>oil aery deeply in Doccmlrcr in the ca«e of Mack cotton sods, just 
after they begin to crick elightlv,— or in Fehrtnry and March in_;orn5 
or soils. The network of underground stems is thus broken to 
]>lcas dircctli* or iiidircetli l»v the jdongb. the pieces will dry nrid 
lO'C \iLility m the hot neither, and if tho pnaC'S is miintaincd year 
after acir, tho weed will gradually disippeir. The annual expenditure 
reiiuircil will he from Its. (• to Rs. 7 per acre. It is of course, more 
effective to dig over the patch with a pickaxe in March or April, hut 
it is mneh more expensive. 

Khaca or Z nuh ( Atulropc^on $iifeme<hus , ) 

The Itotanical characters of Ihi- gras^, which is cs'cntially a weal 
of rich soils, are very well defincil. The roots arc fibrous and penetrate 
tlio soil to a depth con«idenibly over six inches from their jxiiut of 
junction with tho nndorground stem. Tho underground stems are 
often from three to five feet long, and are stout, flattenal on one side, 
with very short interncxles. TIic terminal paint of the root is very 
strong and |K){nteil, and very sweet in 

Tho stem above ground is shcrthcl with the petroles of tho leaves 
which latter hue very short hgnlos. The leaves themselves, are 
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narrow about one foot long and a quarter of an inrli in diameter at the 
middle. Tho inf]ore«rQnco forms n innific three inches long, the 
spikelrts lieing purplish green m colour. The flower Lis nn true por- 
lanth its pi ICO being taken by glnmci. Tho fruit is n caryopsis. 

It ’^cncrallj occnr^, like tLc twill grasses Ilre^’Jotl^ly lonsidcred, in 
pittbcs and in fields,— hut Folilirj plant-, arc not tiucoinmon. It is 
widclv di'-tribute 1 iii the Ifombis Presidency m nil el I'-cs of soil, and 
under all tlio iiormil ilnn ttir coulltions It is a jtcreiiniil grass grow* 
ing to a height of about three feet, with, as already indicated, stroag 
underground stems. Its habit dilTers from tialhdo in tiie growth of the 
underground stem bciug more horizontal and coiistmciing a network 
as it deielops. The growing end of tlie underground stem curves np- 
w.mh with a poiutcd cad and giaca rise to a shoot. At the same time 
another branch is developed UDdergronad at the sime point of the stem. 
The foliage springs directly from deeper layers of the soil than in the 
CISC of It IS, Oil account of this manner of growth, more 

ilifTicuU for new plants to arise from the uo>les in the underground stem 
but tliov arc produced \ cry ea-ily from its growing point. T.Se shoots 
given oT by the anlcfgronnd stem of /.^rtca are much more numerous 
thvn witiufaiWo. The network of roots extends to a depth of from 
two to two and a half feet. 

It forms a oseful thatching grus. 

The most practical and ofTcctivemethoJs for the rcmov.il of this 
weed are practically the same as already mentioned in the case of 
dtxhhdo- The most complete and effective is tho removal of tho whole 
plants by hand digging. Next to this conies the UsO of the iron 
plough as already described. It will uproot tlie underground stems 
fairlv easily ns they arc alw.iys much entangled with one another. 
They are, Iwwever, much more brittle than those of thhhdo, but have 
less power to reviv e if onre exposed on the surface. Tight and air are 
required by thw gra«s, and hence it wiU be discouraged by the growth 
of rvpid shady crop Drainage will help matters and the avoidance 
of a swampy or even very moist coudirion in the soil. 

Gundtrdo or Lowala ( Sctrpua maritimua. ) 

This is another weed, of habit closely suulkt to those already dis- 
cussed. lU stem is agiiu putly aabterninean and forms what mi'^ht 
be called rhizomes from these branches are pat out, and in their torn 
give rise to independent pUnts. The aerial portion of the stem is solid, 
nngnhr mil unjomted. This, as is usual with members of the order 
Cyyjc/flceae, is the <lower-l)earing stalk which is closely eucircled by 
slicitlung leaves. 



Snc Wrn)': or SournsRK Gt’TAP.AT, 


13 


Tho leaves nearly approach the flowering stalk in height anil are 
leathery in texture. They have no lignlo. The inflorescence is a com- 
poand spike, while the flowers are perfect, arising from an axil of three 
bracts or glames. Thefmit is one seeded and indehiscent, and the 
contained seed is black, shiny, round and aUout as big as a i>oppy seed. 

The plants flower in from forty to forty-llvo days from towing, and 
the seeds ripen in about abety to sixty-five days. Tho effect of the 
plant is very similar to that of tl e grasses already described. It forms 
a tangled mass of underground stems, ostending to a depth of eighteen 
inches. This mass is more like on undergronud mat, impenetrable to 
the roots of a growing crop. 

The plant ha^, however, its local uses. Tho wots, for instance, which 
are fragrant are used rao^t extensively m scenting hair oil, and also in the 
religious ceremonies of Hindus. They are nlao employed ns an astring- 
ent in the treatment of sweWmg^, — and an? }ihewUa prescribed as o 
diuretic. The leaves are used in the preparation of mats, nnd baskets 
by tho labouring classes. 

"Wherever farmyard manure is applied, these plants of (jxmhrda. 
appear. This is dne to the practice of jmtting all the weeds in the 
manure pit, which of course ensures that seeds are larricd with them. 
The seeds of this plant do not easily tot, remain cap ible of germination , 
and hence cause the spread of the weed. This indicatei a danger which 
is not always sufficiently considerctl, and It may be, in spite of the ap- 
parent waste, that the best way of treating gathered weeds wonld be to 
bnrn them. It has the greatest clmuccs of becoming established in the 
irrigated areas, as (t is extremely partial to moi$t and even to swampy 
land ; owing to the rapid growth nnd fruiting of the plant, its spread 
is very rapid if once it gets established. 

The recognised methods of dealing with thij weed are the same os 
those already indicated for tho grasses previously dealt with. If land 
be badly affected, it is essential that irrigation be avoided, and it 
would often jiay to leave such land fallow and repeatedly plough it 
over, and collect the roots and rhizomes after every plonghing. A crop 
of sann, in the monsoon, which will crowd out the weed will probably 
also do good, especially if it be ploughed into the land, and the exposed 
stems and rhizomes collected at the same time. These are, however, 
little more than suggestions, as experiments have not been undertaken 
on the subject. 

Jawasa or Camel t/iorn{ Alhagi maurorum ), 

This is the first leguminous weed which has been dealt with in the 
present paper. It forms a thorny shrub, which yields ‘Persian manna’ 



U Tms PooNX AnMcfli.TCTAL CoM.Tflr. llAamsT. 

by merely shaking the branches. Tlie leaver arc alternate, with 
stipules, arising fromthcasilofthesinnc. The calys is monoicpilous, 
and the c.irolla that typical of i\\6 papttionnccnc. 

It is fouud generally in Hick soils, in fields, especiilly in the low- 
lying area near the Innks of rivers. When found in light soils it parti* 
cnlarly occurs where there is a l>ed of lanKar ( uodnlar carbonate of 
lime ) underlying the soil. Jl ocenrs extensively in local patches in 
rice beds. 

The camel thorn, as it generally occur*, forms :i perennial bhrnh 
growing to .1 height of from two to three feet. The plant hrauehts 
freeli and (juitlvly coaers a coiKiJeniblo nrea. Owing to it* bpiny 
character it becomes a nuisance, and men and niiimals are often injured 
by the spines during the rice puddling and trinsjHirling season. The 
seeds are shed before the monsoon, but few of them germinate during 
Ihe succeeding wet inoolKs. What phots do grow, are generally 
eradicated m the snccee<hog agricnllnral operations. 

The nerul parts of the plants die off early >u the rains. Tlio roots 
ate \erv sttoug aud deep aud generally peuetrito till they find iiudef- 
ground water. The plant is, liowerer, \cry seu'Itiie to wutcrlugge<l 
coaditiOQs, when the stem and branches witlicr an'l die ofi. The root 
will teta\u itsMtaUty, howoicr, for a long time, and throw up new 
branches when dry weather again apj»ears. 

Even this thorny shrub is of considerallo local \ alue. It forms a 
verj’ fine hedge if kept in strict control. Wlien cut down it is one of the 
faiTjUTite materials to form curtains witli water dripping over them, 
for coohng houses during the hot dry weather. 

Where land can be inundated dnrinng the rainy season, 
such inundation is very effective in destroying the plants. If 
the water is kept on the land for threo or four days, the part 
above ground will decay, bnt it takes much longer to destory the 
vitality of the roots. Of coarse the appbcatiou of the rah proce-is to a 
pitch where it occurs U very effectwe in renioviug it o: dcstorying the’ 
seeds. But naturally, this process can only be applied to a «mall 
portion of the land. 

The cultivators dig it oot, ns a rale, to a depth of nine inches, but 

this is not an effective eradication, as the plant comes up again from 
the deeper portions of the root left in the soil. The use of the iron 
plough at this depth is likewise not permanently effective. In fact no 

method is known of getting rid of thb noisome weed, except digging out 
with a pickaxe or crowbar to a depth of three feet. 
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DKudi ( Lrogrostls interrupta ) • 

Wc como firi'illf to the sixth wcftl of the present series. It is 
again a grass, very common not merely on the typical soils of Sonthem 
Gujarat, Int on lands of all classes especially in low-lying damp 
places. 

Belonging to the s imc gcnn^ as tlio Da/Jido, iLs IjoLanical clvaractcr 
w clo-ely similar to that wcel. Its inflorescence is, however, a panicle 
whose branches rising from almost the same «j)ot give the wliOla a 
somewhat articulate appcirancc. 

It is an annnil plant, growing to ft htight of two to three feet. 
At the break of the rains, the ^ce<U glitsl in large nnmbcrs at the end 
of the previous riiny »casnn, gemimate mid grow very fast, each plant 
striking hundreds of long fibrous roots to a «lcptli of four to sit inches, so 
that the soil becomes “ root lioond." The roots of the weed in this 
way entangle and choke np the roots of the crop and chocks its growth 
when young. 

The weed flowers in Scpteml»cr, and seeds in October. Tho pcciIs 
arc very small, an I retain their vitality until the following rainy gca^on. 

This grass is not considcrc la good folder, but cittle will cat it 
when other footl is not available. 

Being au annual weed, tlic mcthoil of dealing with it would seem to 
be to require clean cnltivation as n whole so that the plauLs never get 
a cb.ancc of seeding, rather lljan any very 8j>ecial methixl. To inter- 
cnltnro the cro]» on the land as boou after the break of the rains as tho 
soil and crop allow this to be done, is obvious as a remedial mcasnro. 
Tho cost per aero of such a hoeing would lie from 12 annas to lie. 1/-. 



The Cultivation of Mangoes in the Maldha 
District of Bengal. 
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ynHE informition m the following article was collected during a short 
visit to the Maldah district wliicU I had the opportunity to pay in 
February 1011. Though only a few days tn the district, I took the 
chance of visiting a considerable number of Milages in this, the most 
famous mango district of Bcngal- 

Tbediitnct of Maldah is divided into two nearly c<|ual parts, 
which present di6ferent characteristica, by the river Mahananda and 
Maldah town is sitoated on one of its tributaries the Kalindn'. Hence 
the sod at Maldah is low lying recent allovinm ennebed by nnnnal de- 
po»it3 of silt, and its fertile soil is therefore well adapted for the coUi- 
vation of the crops commonly grown \iz., rice, mnlbcrr}, indigo, and 
mangoes. , 

The prohts from the sale of mangoes, ns well as improved facili* 
ties for transport which ha\e recently been introduced h-ave enecoraged 
land^owners to cultivate mangoes in all the parts of the district. Every 
plot of land soitable for the growth of nango grafts is planted with 
them, and tracts of land formerly growing ordinary raii or winter crops 
have in recent years been converted into maUgo orchards. The cultiva- 
tion of mulberry gives a carious aspect to this part of the country, as 
the land has to be artificially raised to the height of 8 to 10 feet to pre- 
vent the plants from being destroyed by the anneal floods. These raised 
lands are now bemg converted into mango orchards. 

As the mulberry fields, as well as tracts of land growing ordinary 
rail or winter crops are gradnally being converted into mango orchards, 
no spedal preliminary coltivatiou is reijoited. hlanarc is used only on 
mulberry lands, the rate of manure being 750 to 000 mds* per acre of 
well rotten cowdung. The mulberry fiehls recehe two or three plongh- 
ings. Before planting the mangoes Into their final pits, these are dog 
alxmt two feet deep and then the grafts planted are transplanted into 
them. Ko manure except fresh earth from the banks of the river is 
given. The mangos are generally transplanted just when the rainy 

* Uinnds of 80 poundf are nesat lu tbs pitaeol piptr. 
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season U nearly over. Yegclalilcs, o«s patWy, mustard, mulberry anil 
turmeric arc grovru iu the ]iUntatiou while the trees are young. Pre- 
limiuary cultivation i. o. plouglung, Imrowiug &c. is given to these 
cro|>3 and after tho fruiting time is over the field is ploughed onco or 
twice. 

Tho varieties coimuonly grown arc FuzUc, Knshal>ati, 

I.nmbafJtatiuria and many otlicrs>- As tins a*as not tho 
season I could not get the bpecimens and hem'o tlio elctaih ns to tho 
size, sliapo, colour, keeping iinxlitics ic. will be giscti in a later p^jKjr. 

Formerly mangoes wore transplanted at a distincc of twenty to 
twenty-fivo feet, but now tho cnltivators arc coming to nndeKtand 
that sufficient spaco must bo left between plauts, or else, on account of 
tho struggle for cvhtcuce which goes ou between tbo plants, the weaker 
are chocked and hence they gi\o IC'^s yield. Kow tho di‘»tanco left 
between mango jdants Is not less than forty feet. The cultivators 
acknowledge tliat thus they give a better yield and tho plants last 
longer. They generally fitU'h their life*cycle in fifty to ei.xty ycaw. 

Many trees do not grow true to tho parent if proj'agated from 
seeds, Tims the tree groaui from tho stone of tho Goy'tlhhog mango 
bcMcm produces a Gopalbhof}. Hcoco trees of sjiccial merit uro pro- 
duced by diffierent methods of propagation such as inarching, layering, 
budding, grafting, since tho trees arc true to tho sciou or bud uscil. 

The mo Ic of prop.igation m the ca«fl of the mango almost always 
rO'orted to in ULildah is inarching. 

Stones are sown at the time the fnut is m &ca>-ou and the plants 
ralbOil from them are pirtcd off into single i>ots, to be inarchctl uixvn 
the j-etting in of the raius in the second year after. At the cloiO of the 
rains the imion between the graft and tbo stock is complete and tho 
plants aro then sejiaratevl and tboronghly C'tablisbcd. Tho separation 
is done gradually, that is to say, the stock is not separateil from tho 
scion at once, but a littlo of the brauch only is ont, then after three or 
four days a lUtlo more, and so on till the stock is wholly sejviratcd in 
abbut tu'o weeks. 

When inarching, by me.ius of « scattbldmg, a largo number of 
seedlings aro tied ou to a single two. All the pots arc given water 
regularly j but if tho grafting b done in tbo rainy 8ca«on no irrigation 
is reqmrod. Tho grafts are ready in about three or four months and 
are transplanted in tho fields dnring tho next monsoon. If irrigation 
facilities are availaWfl iho cnltivalOTs graft at any timo of tho ytar, 
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Btill tboso grafted daring tho latter part of the rains when the heavy 
showers arc over, they say, arc better and more reliable. Xliis is what 
Tpeslioald expect, as, it bcjog flje growing time, tho sap flow is free. 

I saw here that some of the stocks wero grafted liigh up, as high 
as five feet or even eight feet. Tbe^e grafts they said were intended for 
places which are waterlogged. Sach grafts are planted there . ( in 
waterlogged places ) and earth heaped n]i round them till tho level of 
the soil is about six feet from the pomt of nnion. 

Tho area of mango cultivation in tho JIalJah district is estimated 
at about 50,000 acres, aod the usoal rent for sacb land is from tbreo 
to Six rupees per acre. 

The mangoes here, tlicy say, aniTer from a fangas disease. This 
attacks especially old and jangle plants. The leaves from the top of a 
middle aged tree bogm to drop down soon after the rains are over and 
gradually the plant dies. This disease is contagious. Xcighhouring 
plants ore attacked and they undergo the same fate. Nothing however 
13 known as to its caosc. 

In marketing tho crop, those fruits that aro sot immediately dis- 
posed of are placod separately side by side on mango or other leaves 
ea a taised platform called a ^lachan, end if this is dose carefully 
they keep for some time. 

The profit of a good mango plantation is estimated on an avciago 
at 300 to 000 rapees per acre. 

Br. Erteja Husen, Post Kotwali, District Maldah, is experiment- 
ing on mangoes. In order to give the grafted plants good support ho 
docs as follows First of all, the place where the grafted plant should 
be is selected. There two stones of ordinary mango .are sown in the 
frmting season. A thud stono is sown in a pot. On this is grafted 
( inarched ) a good variety, when it is a year old. After it is establish- 
ed, the graft is placed between tbo two aectUiogs in the field and 
grafted afterwards with them. Hence it ( the grafted seedling )" gets 


* A & D.— OriUnary mango seedlings. 

O.— Ordinaiy mango seedling already once 
grafted 02 to a good rariety and placed 
here between ‘ A & B ' for being grafted 
. again Trith them to get more strength and 
nonrishment. 

The t«o marks 


wher. r, --11 w A & B indicate the place 

grlS ‘ oV ^ thorough establishment of tho 
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nnnrl^hmcnt Tram three 'itooks. PimUiTly he the 

flavoar of camphor, rc«e etc. h> tho roaHgoo^, For thw }io selects a 
three or fonr year old grafted mango plant, makes some incisions with 
a chisel, pnt-* in camphor ornnj* '•cent he irarits to impart to the fnrit 
and ties the spot with a cloth, catering it o\cry day. 

In preliminary cnltivation, manuring, irrigation, grafting, pruning 
d,c., tho cultivfttors do not seem to hestownny particnlar attention on 
the mango plants anl yet mangoes of the finest description nrcprodncetl 
at Blalthh; hut to what circnm«t\nces tlic snparior merit of the frnits 
raised is attrihntablo, whether to any pcciiliaritjes in tho soil or climato 
or to some jmticnlar molo of cnltivation, it seems hardly possible to 
decide. When removed to other localities for cnltivation, even under 
what would appear to he the mo^t fvvonrtaUe conditions, tbe tree 
poriecc”. /card'? of ^wrte^rht4 icAwc rjffalidp. TbcM feanti no (haht 
that this is dne to the presence, in the air, water or sod, of natural 
conditions favonrable to the proJaction of a speciality. IVe all know 
that this pecnluTity in the evccllcnce rtf fruit' in favoured localities is 
neither confiued to the m ingo nor to Imh i, hut i' also fotuKl in coniico 
tion with mo't fmits in all |nrts of the world. 


A Note on Chikko* Cultivation. 

Bt 

V. N. Gokhalc. 


P UIllNG the last summer vacation I paid a visit tothc Thana District 
which issowell-knownforits garden cnltivation. Sly first intention 
was specially to stndy and olterve the methaU there in n<e in the cnl- 
tivation of plantains and mangoes. Dnt in the coarse of my stav, I had 
the opportunity of seeing and going closely into a much more localised 
cnltnte, namely that of the chikko, wliich will bo found, I think, to have 
considerahle interest. The ed/il7.o plant itself was a novelty tome. I 
bad, of coarse, seen it here and there in private as well as in botanical 
gardens, hnt never as a regular organised prodnetion for the market. 
Obvionsly therefore, when I found tbo whole of some acres of land 
wholly caUivatetl with this frnit, my interest and cariosity ^vas aron«eJ. 


SajxU 
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Tlic plant it'Clfifl a "omewliat cnrion^ one. It brandies very 
tluckly from the very Ijottora nghttotlie top. The brandies arise at 
right angles and are arrangctl in a drcle thus gidng the appearance of 
so many spokes of a wheel. They are long and tapering, crowded with 
leas es not much (bfferent from those of shitaphal or custard apple in 
sliape or sire. I>nt the paruliarity is that the leaves al*o arc fonnd in 
whorls, forming {Ituter* ronud the branches. They arc always green 
and •.liming. The inflorctcencc of this plant w nl«o very rurioni. In^ 
general apjiearainc it rC'Cmbles that ofthe Hnhil tree, yfonusops- 
/7^cHy< biU the flower IS not fragrant at all. It is also not a showy one 
:i-»it IS gcuerdlty'bancd ma mass of leaves. The flowers also are al 
ways foand m clustersand mostly they are atillary. The tree is 'lender 
and nsoally from ten to fifteen feet high. It grows verj’ slowly, and 
sjireads, for its height, over a con«iderible area. 

As I ha>e alreadyobserveJ, the inflorescence of this tree Is axillary, 
and hence the fmits are to he foond also in the axils. The fmit is very 
pecnliar m appearance, if not in shape. It appears like a ball made 
of saw^lnst. The raw fruit when picrce<I with a nail of a finger gives 
ont a sticky white jalce and when eaten in this condition tbongli sweet 
it canscs a choking sensation. When folly ripe it becomes ilarkisli 
brown and the whitene«s of the fle«hy matter inside nl*o undergoes a 
slight change. To the ta-^te it is very sweet and deltcions. 
The outer coat or te^ta is eo thin that it can be easily eaten 
along with the flesh wUhont affecting the taste. ^’Uen the fmit is ent, 
at can be seen to be divided into ten to twelve parts or aeptas though 
DO each trace is seen from the ontside. In the centre of the fruit we 
find three long black albuminoos seeds. 

The plant is propagated in two way-*. Frstly by means of seedlings 
and secondly by means of layerings. The plants obtained from the 
second method are stronger and healthier ; anti, moreover mneh time 
is required to raiie a plant by means of seedlings. The idarit I saw 
growingaery well in theredsaody soil along the seashore. It can 
also be grown, as we know, in the Wick alluvial soil of the T)-*ccaa. 
Bat it seems probable that the red sandy soil and the sea breezes Lave 
mneh to do with the exceptionally snccessful growth of the plant. 

When the plant IS old enongh to be removed from the pot a small 
pit two to three feet desp and a foot or two wide is made. Having 
Wen fille<l with the soil mixel with sheep dnng manure, the tree is 
then planted in the hole. It requires watering every day till it Isold 
enoogh when the water is given every thinl day. It ts better to add 
mannre every four or six months according to the quantity of manure 
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apjiluHl on e\cli oocnsion. Tlio pit i^nl-'Otlng up every time and the 
soil Eokepniglit and porou^f. The pit is al<o undo \sider and wider 
every time so as to gi^o greater sivico to tlio roots wliich grow almost 
horizontally. The liiggott pit found was six feet in di\mcter. It is 
said al)Ovo that slicoj* dung is applied ns a manure bnt, iKjyond this, it 
is actually found tliat much henefit isdorivoil from tho application of 
fish miimro. 

Tho jilant genomlly yields a 1mmi*cr crop when it is live years old 
and keeps itself in full \ igonr till it is ton years old. Ne irly a thousand 
big fruits aro oltiine*! from ono Miiglo plant during tho season which 
generally lasts from November to March. Tho fruit is as big as a 
small orango. In tho minv sc\son wo gonewlly do not find fruits on 
tho tree, though a few exceptions aro met with. Tho fruit is in great 
demand in tho Ilomluy market, and fetches a pneo from twelve annas to 
a rupee and a half |>or dozen. Tliero aro two \arieties of plants, one 
yielding almost round fruits ( as lag ns Mnall omnges ) and tho other 
yielding cgg'shaixal Irnita. Tho latter is \adned much more than tho 
former, tho actnal reason not being known. 

In addition to tho fruit eight to ten enttings can bo obtained 
fivery year from each plant. They ore generally obtaiiicsl from tlio 
liottom hrancho.s which spread almost on tho gmnnd. Tho cuttings 
also bring a reasoJiablo price. E ich ono can bo soM fir five to eight 
rupees, thus giving in all filly rnpocs on an average. Tims a plant 
from the time it is five years oldfthat is from tlio time it is fully grown) 
ivays nearly a hundred rui>ocs a year and tlvat constantly mitil it is ten 
years old ntle.vst. This U tho iufomiation gi\en mo by locil onltivators. 

IVo must at tho samo time consider avhat would happen whon wo 
havo to make a big planUtiou. As'iuaroarei of an aero can hold 
nearly a hunclrcil and fifty trees plaiitoJ atadistanco of twenty foot, 
though fiftoeu foot is tho dUtaiico that is generally kopt. In tho latter 
case, howovor, thoro is much crowding when tho trees grow bigger. 
In tho early stages plant lins can bo pi »nt<xl l»otwoe« every two rows 
of ckiKKo pliuts so that wider jdantiiig does not result in serious 
loss, Tho plantain trees aro cut down when tho chihko plants grow old 
enough and whon tho latter appear to bo obstructed by tho growth of 
the plantains. 

From tho aliovo facts it would seem tliat the cnltiTOtion of tho 
chihhoi is at Ica^t equally profitable witli other ganlen plants sn^ as 
mangoes, plantains iVc., and is worthy of closo attention both from those 
whoaro mtercstetlin tho dovolopmont of our Indian fruits, and from 
those who are seeking a profitable investment for their capital in suit- 
able places in Western India. 



Plantains Containing Seeds. 


Tho Editor, 

Agricoltnral College Magazine, Poona. 


Dear Sir, 

I rci I with great mtercnt the article hy Mr. ({. I>. Patwardliaii oil 
“ A case of occurrence of seeds ra calti\atcd phiitiins. *’ IIo writes 
there that seeds era scarcely fonnd m cultivate 1 plantains but I haio 
observed that there are mauT seed taneUesot plantains under culti- 
vation in Bengal. Atleait I faniul three snehaaneties in the JCanyan- 
ganj market while on tonr m I/>wcr Bengal. The following \arieties 
were obhainetl and examined — 

1 . 7jma kola ( brgest ) 

2. Tola xnjh ( tuedinm in size ) 

3. Koluri ( small comparatii e?y ) 

Of these the last variety is the sweetevt and is extensively grown. 
Seeds are found in all the above varieties. In Z.ania kola tJio ««ls are 
harder, larger in size and are In great numbers. Six rows ofsectls wero 
q^uite di'tinct in the flesh. In the second a anety the seeds are rather 
small and only five rows were distinct. lu the third awriety ( kabtiri } 
the seeds are small and few and were found scatterevl very irregularly 
in the edible portion. 

Yours faithfully, 

G. K. KaLKAn, 

Assistant Professor of Agriculture. 



Veterinary Notes from Poona. 

BA* 

F, Ornelas, O. B. V. C. 

I TrAUIUTIC PERt-AKD EKDOCARMTIS. 

^ISTOKY An old debilitated bnfTalo cow was brought into this 
hospital for treatment bya poor cnltivator of Poona, with a his- 
tory that she was subject to attacks of tjmpany, which at times proved 
to bo very severe. She was brought hero pretty well blown; it was 
certain therefore that the history coold be relied on. When questioned 
as to bow long the animal was in this state, tbo answer invariably given 
was ‘‘ for 2 or 3 days,” How long has this disease been on her ? ‘*For 
ahont 2 months.” Do you let her loose to graze very early ? “ Ko 
Do yon allow her to graze at all ? “ Yes.” What times do yon leave 
yonr animals ? “ All the people set their animals free at about eight 
o’clock in the morning 5 mine also go with them.” Do yon giro her 
any grain feed ? “Yes.” What do yon feed her on ? ‘‘Cottonseed 
and bran.'* Do you feed her yonrsclf “ Yes.” Do you examine the 
feed before it is given her? '‘Yes.” SDiny other questions of alike 
nature were asked, but nothing dedoite conid bo got from the old 
fanner. 

SnirroAis and TutaTiiEXT The animal was certainly blown but 
the distension was not of a nature to require immediate sargical inter- 
ference. Therefore after evacuating the bowels nod giving an enema, 
a drench consisting of oil, carminatives and stimnlants was adminis- 
tered. The same drench without the oil was repeated in the evening 
and the next morning, when she looked decidedly better. The disten- 
sion was considerably reilnced and the dung and urine were normal. 
Her appetite bad also returned by this (ime, hat she was kept on low 
diet such as hmn mash, and a limited quantity of hay was allowetl her. 
By TOy of medicine an occasional stimulant dose was given her and 
tonics administered twice dally. For about seven days she seemed to 
be progressingfaiourably .and was in lact getting into condition when 
snddenly, on the inorniog of the twelfth day, the animal w.as seen to bo 
considerably blown, rnminatioa snsjiendod, food refnsed, muzzlo quite 
hot and dry, and Iho animal seemed to b© in escessive pain. Her bead 
and neck were extended. The respiration and temperature were also' 
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remarkably increased, tbe latter being 104®F. Tlic pulse was also 
markedly changed. 

On the evening ofthe eleventh dayshohad been to all appear- 
ances, well : in fact, were it not for the Buddeu change, to wliich she 
succumbed, I entertained full hqies of discharging her cured in a few 
days more. Towards evening of the twelfth day, she looked quite 
anxious, her pupils were dilated, and the head and neck more pro- 
truded. She seemed to be really buffocatiug ; there could aUo be no 
doubt from the low groans emitted that she was in great pain. The 
extremities were now cold and the pulse more feeble and irregular. 
The irregularity of the puUe with colduess of the e\treraitic3, was, it 
must be admitted, a snspicious symptom, but not sufficient for any one 
to form a correct diagnosis of Peri and Endocarditis, altbough it is said 
to occur frequently in bonnes and particularly in dairy cattle. 

The writer has never liad the good fortnne of seeing more than one 
case and that while a stndent at the Bombay Veterinary College. He 
has great doubts still if he would be able to diaguosc a sinular ease 
correctly. This has been a case of the utmost benefit to him however 
and he hopes be has learnt a good deal from it. He therefore trusts it 
may prove of interest to his professional brethren nnd those interested in 
cattle generally, who may not have bad the good fortune, like the 
writer himself, of having treated a case of Traumatic Peri and Endo- 
carditis. 

After an ineffectual trialofcanniiiativestimulanttreatmentjstimul- 
ant tomes with an occasional dose of a sedative mixture, were adminis- 
tered. Congees had also to be given her as she refrained from taking 
any food. On the thirteenth day, her midday temperature fell as low 
as 95. 0° F. It was deemed necessary tbereforo to give lier a eubcctane- 
ous injection of strychnine which materially helped to prolong her life 
by a few hours. The temperature at 6p. m. was a shade better than 
at noon, hut the other symptoms were the same, if not aggravated. 
The end was as could he seen, qmte near, another injection of strychnino 
p. Bi.an4fiie ahuna'l ffied at about 9 p. m- 

ofthe same cveniug. 

Post MoBTEJiArrEABARCKs As usual a post mortem examination 
Was held on the Carcase and as this was a case which remained uti. 
diagnosed and interesting to the very last, the autopsy was thereforo 
very carefully made and its brief description may, it is hopbd prove. 
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interesting. On ripping open the stonwrh the fir^t thing nntiee>l was 
a oontinnons escape ot gas. Tho stomach was by no means cut accident* 
ally that is certain; on close search tho reticnlura was found punctnroi!: 
tbisof course explained the whole case at once. Tho thorax Vi-as next 
opened and it was found to contain a dark coloiireil flmd. The whole 
of tho pericanlinm was highly intlimcd and at the paint of imncturo it 
WAS Nery much tluekened. Tho sac contained a little of this dark 
llnid but it WAS uU » rawed with a little pu<. The \>encardium was next 
removed and tho foreign hfxly, a nee He. which measured about three 
inches long, all bent into dilVeront angles, was discovered in the mns- 
cnlar wall of tlio riirht ventricle, where a comjiaratively large ixtvity 
was formed, which contAinwl a small amount of foul smtdliug ]ius. 
The endocardium appeared to bo highly congcste»l too and traces of 
thickening won* lonndscAtterctlaliant here and there. 

II I..\M i.Mtos oi Tin 

Tho S'tibjcit la A ram .country bred marc, standing obont twelve 
luauds high and about four and a lialf jens old. She belongs to a poor 
cultivator of tho village of llliopuri, about fit c miles from Poona, 

niSTor.T: — ^This poiiv was let loose a.s usual in the morning among 
tho other nmmals of tho village. Two bnllMo lulls, one of them a 
fierce ill*temi>erod brute, startcil a fight between thcni'Olves j the otlier 
a quiet croatnro, afraid of the wild boast, startO'l rnnmng for its life. 
The former chased tho Utter ^orac di'tincc and finding tliis mare 
in its path, wroakoJ its vengeance by goringhernbout the middle of the 
neck, tearing the skin, mn-cles and the oesophagus, the trachea jnst 
escaping tl-.e b.ul ga«h. 

The ix*or owner, qmte finslereil and worried, hronght the animal to 
tliis hospital for treatment at obonl S p. ni. of the ^ame day. 

SvainoMS-— XolKxij confdmi'takc even at first sight the injury to 
tlie gullet. Tho clieweil fcKxl conld be noticed escaping from the open 
wound ; l)C'ides a great deal of it was lodged mside the deep gash. 

TnrATitFisT:— The animal was secured in the stock and its month 
kept open by means of a baling iron. A gam elastic catheter was 
then pa'^ed into the oesophagus cs no horse probang was available. 
The wound was washeil anti«eptically and as the lacerations were exten- 
sive and deep, the slan wound was enlarged by about three inches. All 
loose tissues were removed aud the wound rewashed. Dnfortnnntelv 
4 
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however just about this time, tlie lulling iron sinppcd, the catheter was 
consequently partially chewctlby tlio animal before it could bo removed. 
Owing to this mishap I had to cast her tho following morning substi* 
tutinga bullock moiithgig lor tho balling iron nud using a fresh 
catheter. 

The oesophagus was so much tom tliat liad it not been for tbo 
escape of saliva and food, it wonhl have liceii practically impossible for 
any one to recognise it. Suturing tlw torn lips was simply out of tbc 
question. The torn edges of tbo muscles were carefully sutured with 
catgut, and Iodine solution, of which I eliall have to speak later on, 
was smeared all ov er tho vronnd. Tho skin was then sutured with llav 
interrupted sutureh. Cotton wool saturated la tbo above mentioned 
solution was placed on the wound, the neck bandigcd, the animal 
allowed to rise, hand rubbed, walkcil about for a few minutes and her 
bead secured in the stall. A bucketful of boiled water was no\t given 
her. She was given nnlk and tlim wheat gruel which was continued 
for five days. On the sixth day the banibgc was loosened and to the 
greatest surprise of ns all, the external wound bad nppaicntly healed 
by first intentiou. The Iodine sohitioo was repainted and tbo neck re* 
bandaged. She was now fed on a backctfnl of rice cougeo twice daily 
and lOlbs. of lucerne. On tbc 7th day the pony unfortunately broke 
loose, tore off tlie bandage and scratebed and mutilated the nearly 
healed wound. The muscnlar wound had by this time completely 
healed as neither food stuff nor saliva escaped from it. The external 
scratched surface was washed In tbe usual way and dressed with Iodine. 
The mare was given on the lOtb day some hay and fine jowari stalk 
called in vernacular ‘’Kurba” which she ate voraciously and with 
impunity. She was discharged cured on the twentieth day with the 
advire not to feed iicreon stout kurba for at least another fortnmht. 

The writer, as will be noticed, has nil along made use of Iodine 
solution only, in the treatment of bis case. A fair trial was given it in 
the treatment of wounds, and he must say with pleasure too, that the 
success he has acliieved within the last six months lias been beyond his 
expectations. It is therefore his intention to place this simple recipe 
before his professional brethren in order to test for themselves its real 
value. The solution is made up of equal parts of Tr. lodme, Spt. Rectified 
and distilled water. Fair sized tnmoors h n e been reraov cd and treated 
with the same solution with the remarkable success in the following 
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way ; — Tlio Inir was either shaved or qnito short (inil the juirt 

wisheil with wvmi water and so.\p anil drioil. A ele;an iiicisiou was 
then mado oud Iho ttunoitr ctrefnlly retnovetl. Ilaomorrhago was 
arrestetl as usual and a thin co,at of the eolntion pAintevl inside the 
wonnd. Tlio lips were then carefully sutured, the solution ogaiu op* 
plied and Collokhau n<cJ to co\ or the wound. The caso was then left 
alone for four or five drys and the dM>3iug reapphed. In from teu to 
liftcea days the patients were always found fit fur discharge. 


Cattle Breeding ia the Karnatak and its 
Possible Improvomont. 

wr 

R. S. Hlrcmoth, X«. Rg. 

(Mu Ha), the A'diWan, and the Ar<V<«(TM//r‘y 
^4? htecds and their mi'ce^l progeny form principally the cattle of the 
Karnatak. I'coplo make no temples in mixing these breeds freely. 
Village cattle are loft entirely to the cout^o of uattiro without any con- 
trol and without any of these artificial restrictions hy which alone a hreovl 
can he savftl from admixture, a»J U'Udly from deterioration. Seldom 
is any selection made of hfcc<ltug cows and bulls concenuug their fitaess 
for pro-lnciug a strong and hcvvllhy ofT-priug. Any cow, however de- 
fonncvl or diminutive, is allowc»l to hrce«l. Xor are iufcrlor and imper- 
fect hulls goucnilly cnstr.ifetl in onlcr to provctit them from acting as 
sires and iHjrpetuitiiig their shortcomings. Tbo common practice of 
driving all the \ ill ige cattle, m\le and lennlo together, in one herd, 
leads to in(liscrimia.ato hreciliug. Mo»t village cows are so small and of 
sncli little value that the owner-? do not think it worth their while to get 
superior hulls to serve them. These snjicrior hulls are not very plenti- 
ful, and when arailahlo hive to ho paid fortenice, which payment tho 
ofrncr of the puny cow naturally grudges. In many instances, beforo 
tho owner makes iiji his mind the village hull forestalls him. Such arc 
some of the iliniculties which lie in tlio iwyof villago tain's getting 
serve.1 by good hulls. Absence of sucli halls is one of the prime causes 
of deteriowtiou of the breed from gcueratiou to generation. 

It has seemetl to me during my travels iu tho l ist two or (hreo 
years that it would bo an oxcelleut thing if two or more vilUges would 
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cxip-rate ari rob^cribe for a Espfrior Irceiic? ball faiiaUe to 

tb«lc*=abtT- Itwmasabsacraiacor^r'^rtj <'f ti? TUlat'e*, =2! 
bsag alloTfei tfsiy licea*^ aal teabel br oas and all ttouI i I* in ci- 
cellit c'ni.ti'M. la csrtaa p-X^ncs loaalitjes fi^rM breelins bnllj 
CTbs-bnSslfjesareksidLnaafel f-^ breeijjg, a f *-5 ofabaU' to two 
rnp^os bang cboT^si on €1^ cow t'rrei, !ii2^b»T feoj b^lng j-onjstjnes 
drsindid. In rraj ilacss no l;r 5 &L£s lolls are tics 

laiiataaeL 

la f pile cf wlat I bare alnsaij «ail< and wHcb ai-pear* to tie Ta-^t 
Esjoritj <f Tillage dttle.tLere areiananr jiarts a goal ncaber cf 
cattle wlcch are carefallT tfi»t aal brae fai. For tle»-e, wbicb are 
X*-K-e.jsl br E2iaT will-t<>-ao caldTatori, £X>2c:al raj-en'^ breoibg 
lolls tboald iaTtoaUT be £‘--ccr£»l for sernce. Sneb Leris are in 
oj>en cceloEcre- fence! w^il tb'cn* geneiaUr awaT fro 3 T0l2ge*, and 
tlos alwaj* grase awaj frra tl* Tfllai'e catti*. Tier can tics be 
eicindod tea sfeaor rillare Iclls wLicb a”e D"t liable to SJii witb 
tiea. Sntb a Leri sloald bate it* own fi^edal soi-erior Ir ceding ball 
•rart:=«! aelectei in the *«»"■» terd, let nore eft <0 tra arae c 4 h« Leri 
to jirprent ia-an 4 <n treedog. As tLe ball gnnrj old and deficient in 
Tigoar, a jeeng one thoald be firailsrlT *-*le 5 ted to uLe its 1 laoe. As 
the TCffijg one UlislT to art as a tsa«»r, tltloalic'Tt b- Lfosglt into 
the Leri till the foraer one 1* enSeientlr raSt. All tie salforaed 
and panr tolls tbohli enh®r be ct-dratei or t-^jiiratei from the geneml 
herd <f cowf. Earlr ta«trali',o doe» not do aar Lara a« frored cn the 
Poona Fasn- Ther are rtai c'-'dal for wort and th^r fle'i is im- 
proTed* Thej bscrae Ev ?8 docle and namgeable than the E'T 3 <a't- 
rated ones. 

lliringalinntedEnnjb®!^^ cheap Tillage cows with a jere Ijred 
loll is ^ine TTST cf fTmnng uew anl najirntei herd* aiaon" Tillage*, 
batlhi«i:aTtaisfcu3totwK,tTjesrEtoiaLeth5£tBiiitrlof the pro- 
geny to tiislsr^erEie and Talue of the jjare bred tninals eren if it 
i'thendone. It is said tbal gea®Ta]lT the jirogear te-onl in descent 
a.'iinis cmcicd theqcslitToifijsfirS'of the j/are breed, cr eren if 
the traoe5tfinati<»nal defects eboallliagtT in it, an nninod thirl in 
descent, a3r2'j£:cc?tainlT,att:n2.alia'«t that Etaniarl of tlae, shap-, 

eoloaraal efneencr. A tgrgfranatr»n, theref're, f^rs the jcst 
Tniarb'a2T<^herr*'db-eed,ifhi5-BisL‘d,iniTin this tnainer U 
crailet^d,f.Tri'*lpranaa]io:iC6e‘,l7cctgadlqll pirdnsei br 
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the puhUc iQ common. The following tihle \my illa'tmtc what is 
asserted '• — 

A good KamAtak cow+puto Madia huU=balf lladb pro- 
geny first m descent. 

Then, Iialf Mndla cow + pure Mndia ball = three fourth 
Madia progeny second in descent. 

Then, three fourth MudH cow+pnre MndU bull— seven 
eighth Mndla progeny tlurd m descent. 

By going on in this manner a cow or bull very closely similar to 
the pure bred sire, may be brought into existence after the lapse of a 
few years. 

In breeding, the \iUagcrs noveraim atdeveloping in the young one 
any particular aptitude or cpcchl litness for draught, for fast trotting, 
for carrying loads or for milking. They breed at random and wait 
upon nature, ne^cr thinking of assisting lier in the least. They rarely 
endeavour in breedmg their cattle to produce nniraaU of large size, 
strong and shapely built, comely limbs and attractive colour which are 
valned highly m tbo market. 

The following are considered good points in a breeding bull A 
long and stretching frame; a good height; a long and tapering head 
with bro-id and promiuent forehead ; small but sound, clear and 
bright eyes ; small, active and erect cars ; thin and gracefully 
set horns, the difTercnco between their thickness at the base and 
at the end being small ; neck of moderate length, full and 
muscular, and gradually tapering towards the head ; hump, email and 
well-shaped ; dewlap, tbm and sliort ; full, broad and spacious chest ; 
well-formed strong shouldera and Lind qaarters ; strong and well-round- 
ed ribs ; level back and broad loins with narrow flanks ; croup, level, 
whvp-Uke tail*, a.u.u«, well proyictiug so that tliG dung mxy fall dear eC 
the body; sheath with little or no pendulous growth ; legs of medium 
length and well proportione*!, haa’ing strong and fairly thick hones, and 
concording in movement and not taming sideways or brushing against 
each other ; fetlocks, short ; and hoofs, hard and small with ef^oal 
halves, having a very narrow cleft between j skin, horns, muzzle and 
hoofs black; hair grey; body comiact ; teeth and testicles sound ; tho 
animal, of good temper and free from hereditary diseases. 

The above points have reference tobeauty, strength and endurance. 
Though it is difficult to find out on animal having all the above menti- 
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ouctl points, still attention filionlil be paiil in clioosing an animal hav.ng 
a majorit) of these goal points. As “ the ball is half the herd ’ his 
defects ate itmcli moi'o setions than those of the cow, because of the 
nnmbcr of animals of wluch ho can he the father. 

By this I do not mean that no special care or attention should bo 
paid m the selection of a cow. The mam iioints to beloohel for in cows 
arc a good size and length, 8ha)>clj licod and horns, broad hijis and loins, 
large and wcU-<lea eloiicJ breeding organs, a nice colour and a good 
temper. In the case of dairy cow«, besides tlie above mentioned points 
particular attention shall have to be paid to the iidiler, teats and milk 
veins. The udder should not be very jicndant but should bs capacious, 
wide from side to side and extending well forward and baclcward and 
well-filled between the teats. 

Teats should be hand), of goal eiw, icgular, squaTcly placed and 
wide apart. The milk a cm should be of large calibre, tortuous and 
much ramified. 

lu the cose of draught animals, thick short, and strong neck, 
broad chest and loins, short and bony legs, well-formed but massive 
shoulders and hind quarters, have to be taken into account in addition 
to the general obseraatious. In animals intended for fast trotting, 
the requirements arc different and to a certain extent qmte the reverse 
of those fitted for heavy draught. A long and comparatively thin neck, 
long and thick legs with small fetlocks, and chest rather deep than 
wide, shall have to be observed. In the case of pack-animals, a strong 
chest and loins, a level and wide bark with strong vertebrao and well- 
arched ribs, short straight and stout legs with short fetlocks, and 
well-developed shoulders and thighs, Lave to be considered. So in the 
selection of animals for breeding the most important thing that has to be 
bomo in mind is the pniiwsc for which tho niiimals aro iutended. 

One great evil which IS very common in the Karnatak is prema- 
I’CKcbiecdmg among fhe yonng stock. Calving by yonng heifers entails 
upon them serious after-conscqnences. The bodily development of the 
animal receives a sudden check and a diminished size is the result. 
The anested growth of the bones makes tho animals weak and lean. 
They seldom regain their conditiai and are reduced for life to a lower 
standard of strength and efficiency. The calf suffers even more than 
the cow. lU-noarished befiao Urth, the calf is hkely to remain half 
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6tAr\ Oil ni>on the motUer’fl irisufficieot milk. The inunatnrlty of the 
hull affects the vigour of the calf hfcewi«o. Tims, ns the result of ill- 
assorted and injurious conpling of immature animals, stunted cattle come 
into esistcnce. 

Tiooking to our climatic conditions the season of hreeJmg cattle 
stands prominent to recede due attention. There nro three djiTcrent 
perio'U in which cows arc most Ij found to come in season, ( 1 ) April 
and May when the early Bhowers fall, ( 2 ) Octoher, November, and 
December when tlic pasture i-> at its bc't, ( 3 ) Jaunary, Fcbmary and 
March when cattle get fed on the refuse of the threshing floors (yards). 
The first period Is not aflvaut.ageoos as the tirao of caUing in the case 
of cows sO cout’Civing Uappena to coincide with the following hot season, 
when the cow anil calf arc likely to suffer from scanty pasture. The 
second penol i- the season when cattle get iat» a condition propitious 
for breeding haling had time to recoier from the depressing effects of 
the jireiions summer by revelling in pasture which is then in its 
mo»t abundant and vigorous growth. Impregnation at this period L.as 
the advautago of goo^l 6ca«o» while the cow is in calf. The calving time 
will also fall lu tho early part oftbe succcciUng rumy season. The third 
period is not an adaantageous one as the dry weather follows imme- 
diately after conception. 

In connection with the subject of bteciling, there are certain facts 
which nro very highly aailucd by evpcricnced people and hence deserve 
to ho mentioned here. These are (1) the ago of tho fifit conception of 
different cows, and (2) tho intorvab which they pass in calving after- 
wards. Borne cows take balls before they cut two teeth, others at two 
and some others later. This is rather attributed to the family to which 
they belong. These families are classed as (1) those calving annually 
(wf »Tf?)» (2) those calving bicnoially, (3) those calvmg triennially. In 
the hst two cises the intervals are sometimes narrowed more or less 
within a limit of 8i.t mouths. Cows of the first class take bulls at about 
two teeth (one and a lialf to two years), of tho second class at about four 
teeth (two and a half to three years), and of the third class at about six 
teeth (three and a half to font years), provided no exceptional circum- 
stances, as a season of drought, inflneuco and alter the natural condi- 
tions. The most prevalent class is that of cows calving annnally. In 
mafadg selection, eipenenccd purchasers invariably prefer triennials, if 
they find them, and are willing to pay higher prices for them. Both 
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tlie cnlf and cow of thn cla<59arc Ingjcer, letter nmle and stronger than 
the other two, and the hIcnniaU arc Itcttcr than the annnals. The reason 
of thU lb obvious. The milking periods of these classes of cows also^a^y, 
those calving at longer intervals continmngui milk also longer. Jlaking 
allowance for good or Lad keeping and ludh idtnl pecnliaritiCB, annuals 
continue m milk from four to eix mouths, Licnnials from twelve to 
sixteen mouths and triennials, from twenty one to twenty seven months. 
Calves of the latter two iKmcs arc nourUbed longer upon the motlier’s 
milk and grow hettcr.TholongperKKlofrcstaftcrcalMngCbpeciaUy after 
they Tim dry, enables them to reg-un theic strength nnd ligour lost at 
each pr<‘gnancy. Annual cows, which usually stickle their calves from 
three to six months, are sometimes liable to a donhlo drain, hy the calf 
at the foot and the developing fmtns in the womb leaving no time to 
repair tliclo's. Thns m hrcfeling, tho selection of the f.imily is of 
utmost importance in order to got stroug animal*, 

The ago of the Lulls caouot he passed over. At two teeth ( otic 
andahalftotwovcars),thcyaroacti\c and'algorous but mnchless 
capable of impregnating j at four teeth ( two and a lialf to three j car#) 
they ate bettor fittcvl for fccuodating Imt arc thin and weak. Botli 
these are too young to Lrccil satisfactorily. They will not only suffer 
constitutionally them«elre$ but 01*0 produce a weak progeny. From si's 
teeth ,( three and a half to four years) up to the ago of al<oiit twelve 
they ate of established vigour and breed succossfully without snfTcring 
from constitutional disorders, and their progeny is al«o strong and of 
goodsize. From about the age of thirteen they begin to decliue, and 
the breeding powers altogether cease at about sixteen. 
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f id and experienced cultivators bclie\e and put forward the opinion 
that the decline in the prolnctivity of the soil is duo to 
want of good worldug cattle, and irregularity of rain. In olden 
times it IS saul that each farmer li.id at Ic-ist two cows of hia own which 
were maintained partly on grazing and jurtlyon the foildcr niisciloii his 
farm. Thus almost all of them were able to produce their owu working 
cattle and therefore no want was felt. And looking to the previous 
records of cattle it seems that it has some troth in these statements, 
"Want of cattle means faulty ti'lagc. IIca\ y out-turns are harvested hy 
proper tillage and by giiittg a proper amount of juaimrc. And this 
requires a good supply of cattle. For cattle firm the chief factor in 
Indian AgrienUnre, hccau-c all the i»ower uscd on the farm is tho 
bullock jiower aud hence eomcs the necessity of mcrca-cmg and keeping 
the cattle in good condition. In other couutric.-s maebiucry Las largely 
taken the place of animal power and hence the question of increasing 
the working cattle is not of £i> much im|>orlaDco as is the ease in India. 

But times ha^ e cLauged here in India ami the want of cattle is 
very much felt. The question Las become so serious that it has become 
necessary to ascertain the cause of the decre xsc and take steps to remedy 
it. For, looking to the experience and remarks of old cultivators, it is 
clearly seen that the relation between the higheot success in farming 
aud till! growing of livestock is foelosc as to be lusoparable. It appears, 
iu fad, that the measnic of the success obtamed js proportionate to tho 
extent to which livestock is kcjit and to their quality. It follows thcrc- 
fore‘tLat every legitimate encouragement should be gneu tothe live- 
stock industry and that every legitimate eflbrt should be made to 
deepen the farmers’ interest iu livestock production. Blake it clear to 
tho farmer that maintaining livcstoii on his farm will increase his 
profits and promote m many ways his best interests and iu ninety-niuo 
cases out of a hundred he will give, at least, some attentiou to it. 

Before looldng to the question of taking measures let us see what 
arc the wistiug conditions, the present breeding centrea aud the purpose 
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for which the cattle arc bred. The chief breeding phccs in India are 
the Gir Hills in Gnjantb, the jatpn ra Hi lls on the border of ‘West 
KhanaesTi 7 a 5 d'somo places here and there in other parts of the Presi- 
denej-. The chief requirements for breeding are good grazing and an 
ample supply of good \vatcr. The places mnst be on a high level and 
ha\e a considerable amount of shade. These are the natural require- 
ments. From this iwint of view the Gir Hills arc better off than any 
other place for they grow better gra^s and lia\ o csccllcnt climatic 
conditions. On the other baud the Satpiira Hills ate excessively bot 
in snmmer, whicb tells upon tbc cattle badly. 

The hreedi are dilFcrent in each place. The chief breeds arc.— 

Gujarath , — The the Gir, otherwise called Surti, and 

the trotting animals which are small in size and used round about 
Soiat. 

Saljjura Chilian and the 2 falti, These KhiUarics 

differ from those called by the same name and e.xi»ting in the Satara 
dbtiict. They are comparatively light and swiil animals. 

Other breeds known in tlic Bombay Presidency are the Ilanoum 
and the Dcecam. The Ilanoum breed is bred round about SangU and is 
small in size. 

All of these breeds aro lucd for farm work and generally uo dis- 
tuiction 18 made between a gooil trotting and a goodworkiug animal. 
If we look to the breeders hero we shall finil them without any definite 
view as to the special puqiose for whicli they arc breeding. 

Ixiokiug towanl') Gujarath, the Abiuedabad and Koira ilistricts are 
well snitcd for cattle breeding, fodder crops and grazing being usually 
plentiful. Except in extraordinary times as in the last famine jicriod, 
and when no cattle from other districts intrude there, forage is abun- 
dant. In nearly all sillagcs a few proPfcsioual breeders Jtaluiiis and 

Bhartcads are to be found Bollocks for agricultural purposes arc reared 
by the farmers from the time they aro a few months old. At this age 
they are purchased, after castration from the Raharis, many of whom 
gotoPalaapor and Radhanpnr States where the bc«t A'aft/fryi cattle 
are to be found and huy them. A’XiHaries or Charans aie the names 
of the professional breeders in the Satpur.a Hills. 

The breeders as a rule do nothing except prodneing the cattle. In 
Gujarath breeders keep up the size of the animal and keep up the typo 
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linrc as far m ivjssiblc. IJiitthoydo not look to Hio question wbctkcr 
the aninnl will ho useful for work, milk, or trottiu", and if tho breeder 
Ins any object it is to try and accninaUtc nil tho desired qualities name- 
ly of milk, work and trotting in tho same Lrectl. And hence in attain- 
ing' all wo losc a good deal wo might obtain m tho cajneity for working. 
As for instance if wo want an animal for work it must bo heavy and 
well developed in tho hind quarters, of n gooil statnre, and of a docilo 
temperament. ^Yh^U if we want it for trotting it must bo light and 
alert. This means that tlic prescnco of one almws tho abseuco of tho 
other and in wishing to torabino tlicsc together there is n tcnicncy to 
lose both. lienee the first imiwrtant point is that we must havo a 
definite MOW before us. While attempting to increase tho number wo 
must also pay attention to tho quality of tho animal we desire, that is 
we must see whether tho aninnl In tho he>t tyjto for working pnriwses 
or not, in order that we mvv hue an animal |» 0 "Cssing all tho best 
qualities for work. Our aim muNt not ho only to increase the number 
lint al'O the quality. Tlio imi>ortmeo of having pnrity m tho bull la 
very important. Hut it is beyond the boope of this small paper and so 
casnal reference only is made to the subject. 

In this aspect liowevcr the first and most important matter la tho 
step of selecting a good and pure ball for a breeJing henl. Each 
village should bo 8up]»lted with a good and pure bull. Then continaed 
selection in tho hcnl should take plaro, and the heifer which proves 
below the mark sbonld be wcc<led out. Thus we must develop a good 
herd to begin with and then increase the number. It is of no nsc, in 
my opinion, to introJneo new breeds. The breeds, which we have, 
are snitablo for their own places. If we iotrodneo tho Kanf,r(ji bullock 
of Gajarath in tbo Deccan, it being a delicate animal, will snfl'cr, because 
tho tract is a famine-stricken tract and Iws not good grazing facilities 
such ns arc found in its home, and so on. Tho Decc.in breed, being 
hardy, on the other hand. 13 snitable, AV’e rauNt try to improve each 
of thcNC by selection in its own tract and by using a pare bull. 

In order to keep up the puritj of a herd we must not allow nnv 
other bull in tliat herd and at the same time no voting bull of the sam'o 
herd should bo allowed to remain ia the herd. It is a serious mistake 
to allow young bull to cover tho cows. For tlieir progeny is sure to bo 
inferior and nnhcalthy. Hence comes the necessity of early castration. 
There are many advantages of tins but most important are ; 

1 . The heifer will not be covered by a young ball. 
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3. Ilio cxU n-ilUni wc'A AcMlopeiHii llie ImA quartets, tvlUh 
is e."Cutnl for jfool workmsr nttle. 

3. The \ouiig Imllitcotrcin work forn longer time without he- 
(Soming tiroi. 

4. The liulloek is iniW nnd docile. 

5. The worktug capwity of the ciHnted aiumnl increa'Cs. 

The^o are the prelimnivy steps to secure good qniHtr iu the stock. 
Rut it is mclc's to lia\c good stot'k n•lle^s proper provision is imde for 
mxmtamiiig tliem, aiil here the qiiMion of feeding enracs in. Toed- 
in" stnAs nre nl tivo sortv. One ^on<i^ts of hiilkj fi>llers or “roiigh- 

the other com)<0'e<l of c<ncent*ntc<l f'Kils. It i< 

to mimtxm nmmals oil tlio litter oiiU. roritxxill he too co'tly mid 

the numxal wi'l not he sati'tu''l with the qii-xntity of tlic foi I «tipplied. 
The construction of tbo s\^tcm of tittle dcmxn N hnlky as well ns rich 
fixil, and to the neccsMty of *' roughages ” is felt. 

Under “ rougliagC' ” are locluled ftU kinds of hulkj fixlders nsftl 
for cattle. dVhenco to proluco thc'C? T)io chief ^ese^voir^ of all 
foiMers arc forests, w.xsto land', nnd the straxr of gool producing crops. 
It is clear then that wc Imo to dci>cnd on them priupipxlly, though 
not entirely. Now the forests nnd wastelands hcingOoxernineat property 
wc must leax e them a»idc for the prC'Cnt. liecau'C we do not get iicco'S 
to them sere ca«xly anlthcTCforo wc Ime to xlcpeiid oix the other to* 
soixrco namely crops nhich give ns fodder. Thus the quO'UoQ of grow- 
ing such crops Rs will supjdy the fanner with sufiicient food and fodder 
hex*omps of the grcxtc't imj'orlancc. No doaht in growing such crops 
only the farmer mav drxw n smillcr income in the legluuiiig Int after 

feeding his fmhler to the livestock he will get the 'amo profit as with 

other crops and nt tlic same time will muutain the fertility of liis land 
hy n<ing tho droppings of the livtstock If n former keep^ at Ica't 
two-thlols of hU C'tate nialerfoller vieldmg staples there will he ft 
large supply of folder and I do not think tlmt then there will he any 

necessity to look fxxrtlwT for it' supply. E ich mv\ mU't kavo a store 
of fod ler which will last at lea4 for one jcir. It is generally helieve>l 
that a firmer ran ca-ily maintain n cow nnd a pair of hullocks on the 
laulworkedhyoueinirofhnllocfcaon the fodder grown on it. At 
tills rate each man will be able to prculuco hullocks snfticicnt for his 
ownu*e. The chief thing is to show the f inner the importance of 
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growiiiij rtjul AxUor snflictent for lu< omi usO imd lio must liavo 

at ono yo^r’s stt»ro iu rt''et\o. 

Tlu^ Itouij: done tho nmMioii of in«{nr».M in. Vor it i< 

nocP-5''^ry to liwe potno jU'^hiro^ on wliii'h tho iiny gr.xro. In 

gmrins:, they get cxorci'O winch h a factor inkcci)ing tlioc\ttlo ho\ltUr 
It will ho no gO(vl to foci cittlcnlways on rai-tcl foMer alono. Ilc- 
enn^o it ^\ ill ho o\i»cu'*n o and the cattle a*iU not got MiHiciciit moroi'C. 
Pooplo tliorcforo may h'mdnccl tokeop sumu huiU under goo I pra«a 
for their own cattle, riioy mii't Iw in liicdl to gww an I maintain gvxvl 
gfa'>'< avith pn'p'r care of It. Tlun >.hwild ho n<kcd to give tho wmo 
attontion mul ciro which they giw to . n*iH. Tliii' I think there will 
U’ >nlhcu'iil ■.njuila of folder for each farmer. 

After making a 'npi'la ave mint voc that it it n5C\l lu^fnlly. If 
a\i» FiM to tlu' dnnghilN wo ".lull land nauch of the folder aaaa«ta\l and is 
allowavl to rot or aatlaa'rwi'O hiarnt. Thu shows that feeling is not 
jin'l'erly attciadod to. Themmaaal nau't he giaen snfiiclent ftaller at 
n'gnUr mteraaaU. Tho groato't caw miiH he Ukoii in fcisUng animals. 
Vor the dovolojimcnt of tho animal ale|K‘nds on the care and 

feeling. Tho fvUor guana to cattle aaau't he gocvl and whoh'somo and 
at tUcfaaaae time mv\'t h' gawia aaa svartaciout »j\untaty. It mwH he 
avt'll cut if oosarso and long» to avoid a\.aNta.,w. The same uipidy if useil 
in tln.« way aviU la't for a longer jhjrwl. Jlaiay of tho ^,^a^e gnaS'Os 
and straavN of croits are waa^taxl onlyhcc.au<othec.attK' donotivlMithem. 
lhat ifthoy ara’ iin'jH'rly In’atcd I think imach I'f it can K' utiliscal. 
Tho i-hould K' cut to i«u\\'s and }-tr\w of cereals tnimiiUxl under 
the foot. Tlu'".o may ha' .-|>rinklcd o\i'r with valt and yHMr.ater at tho 
time of Ftoring and 1 am sure the r.atUe will then cat them, and thus 
mua'h of tho aiutago aiU l»> stopjH’al. 

Tho second thing which nttRacts thcfttta'ntion ofa minute olecrver 
is Uio fai't tluat tho firm jm'diacoiN aasaaally t-add at a vaTV clvoiap rate. 
Many infa'rior kinds ofgRainsnre j>rcdnca'don a farm, and, morcxiver, 
at times mvaeh gax'l grain as inovitiaWydanaas^xlhy rain etc. and sncia 
I'toalvaee as sold cheaiain tho market. Instead of thus soUmg, it would 
often ho mcira'iwfitalilo to n<d tlicso inferior materials for faValing the 
animals with adaaiitnga'. Thc«© wfln»e good nutrients to l»o faxl avith 
A'ngh and cavarse fvldor. 

Many farmers arc in the liaWt of selling their fwlder. If the 
v'awa »re nt n .lislaiict) from a mwirt it is soM clttap ami irhtn 
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br0U"iit to tlic market cartage leconwa very co^tlj . And it is also a 
troublesome task to diaiioso of sneU balky things. It will be better if 
these bulky tilings are turned m to email ones and then disposed off. 
That IS if they aro foil to cattle and the produce from them if sold will 
be often fir more profitable. 

Proper attention must be gnen to tlic feetling of growing calves. 
The feeding of calves at pre:»ent is unsatisfictory. For care of the calf 
IS taken only for the first year wlion the cow is in milk. If the cow is 
not a milking one then the calf is left to nature after the first year, it is 
left to itself until the end of the second or third year when it is again 
fed with some care. The calves being left to themselves do not grow 
to their full development since they do not get proper feed. The care 
of growing calves is of prime importance and ns long ns this is not ilone 
I thunk no letter results can bo e\|icctcd. But greater attention to the 
calf, is in my opinion, one of the most important means of increasiug the 
nnmber and quality of working bullocks. Many of the calves die 
simply because no proper care is taken of them when young 
and growing. 

Then, wo come to the necessity of giving gool and pure water to 
the cattle. Generally we see cattle drinking water from stagnant and 
noxious pools especially iu villages depending on well water. If water 
from such reservoirs be given, the cattle is liable to get many of the 
most serious diseases from which catUesufler in the Bombay Presidency. 
Severe losses are incurred at times from such waters but the f irraers are 
usually quite ignorant of the cause. 

Medical advice must be at hand. It is found necessary now-a* 
days Since cattle are dying from many contagious diseases. The farmer 
docs not know the cause of Uiese and when cattle die suddenly or in 
large numbers the people suspect poiiooing. But many cases will be 
found attacked by IIINDEBPEST or some other contagious (bseaie and 
no proper assistance is available. Hence the necessity of medical assist- 
ance is much felt. Formerly it is said that almost all villages had 
some expert hands who would detect the cause of death. But those 
who had some special knowledge of any subject tried to hide it and 
kept it secret. That being the case, all knowledge of the matter has 
^ed with them. They oseil to treat almost all cases by nsing or apply- 
ing the juice of some plants. At present also some such men are found 
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liero and there, bnt they are very few and hence veterinary assistance is 
uecc3«ary. "When such assistance is available it will ho easy to sliow 
the people the necessity of isolating the cattle afTected by contagions 
diseases. For serious Ios-jos are recorded chielly tlirougli want of know- 
ledge. Many cattle arc affected by foot and month diseases ( common 
everywhere ) and the attack spreads only because the afFocted cattle 
are allowed to mis freely. 

All tills U not cnongU if tbc cattle do not receive somebody's 
personal attention. Tlicrc mnst be somebody to give special attention 
lo them. In its absence all is useless. 

Famines are great destroyers of cittlc. The romcily ( snggcstctl 
abo^e) of kecjiing at least one year’s fodder in reserve is the 
best remedy to aioid to some extent the wholesale lo'ses from famine, 
but it involves, as will be seen, a certain aroonat of c.ipital lying idle, 
as an manraucc. Tbc other drainage of the cattle is the eluughtcrhonsc. 
Wo have no special breeds for beef purposes as in other countries and 
hence the work cattle arc used for slaughter. Ilcnco some arrangement 
is Ifldly wanted to prCNcnt good, healthy, nsefol and yoang cattle being 
alanghtcred. For this associations arc seriously needed which would 
look to this question. And they must be assuted by the rich; for at 
times they may require money to boy cattle to avoid its falling into the 
hands of the agents of the butchers. 

Such arc in my opinion tlie two chief things limiting and hinder- 
ing a projicr increase m tbc number of cattle, when combined with the 
iwverty, apathy and Ignorance of tbc itcople in many of onr tracts. I 
imII coQclndc by a anggcatiou which demands larger capital and larger 
interest on the i\art of bnsinc-s men rather tliaii of cultimtors. This is 
that some oompiiiics may lie formal in onler to brceil animals for work. 
No donbt this is a costly and risky bosuiess. Bnt in the end it will 
enrely succeed and will be a paying conocra, if well managed. In most 
other business there is a difficulty in disposing of the produce ; in this 
there is none, for there is a large, keen, and increasing demand for well 
grown and nsoful animals. It is ncces'ar}*, however, that snch com- 
panies slionld have their own lands for growing foilder, and also as pas- 
ture. The men in charge must have a liking for this business, most 
have a thcrongh knowledge of breeding. Then and then alone it will 
bo a paying bnsiness. There are already » numbor of rich associations 
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already in existence which are formed for the jircscrvjtioii of cattle. It 
i 3 possible tliat these might be indated to go in for the improvement 
and multiplication of stock as well ns it4 preservation, nnd il so they 
would prolnlly furnWi an olgcct lesson which purely hnsmt&s com- 
panies would not ho slow to follow. 


The Shirhatti Cattle Fair. 

ny 

M. L. Kulkarnl, 

Diviaioual Inspector of Agriculture, Southern DIvisiou. 

t il tho Soathcru Blaratha Ceuatry there are a number of phcca where 
cattlo fairs are held anonall}. Shirhatti is one of tho most im- 
portant of thc<c fairs. It IS ft talnkft town of tlio .Sangli state nnd is 
Bitnatwl to tho soutti alxvut twenty miles from Gftdog' or alxiut twenty- 
one miles to the uorth-Cd't of (iiidgcri wilway station. IVom both tlic 
nllway stations there are macadamizcil roads. The fair is hold in tie 
month of Hay which Ls the most snitaUe time for cnltivators to attewl, 
the fait being free after the liarvcst of Halt Jowar nnd other crops, and 
aUo after the picking of cotton. It is also a time when coltivators 
have plenty of money ui their lands ns a result of tho disposal of their 
cotton crop. Tbosannmbcrofbojersof cattle go to the fair and a 
large nuraher of cattle nro sold in the course of three to four days. 
The fair ia held in memory of a langayat awami wlir. was a great saint. 
A hig convent ( *T 7 ) is bnilt after his name in tho middle of which 
there is a e<pUT0 JmiU aimdAi ( wflTifl ) of the swami 

which is tho place where tho Aisiting pilgrims worship. Tlie iijlgrims 
consist of all classes of people cis, lingayata, Ifrahrains, Mamthas and 
llahomedans. Eat the majority rrf people arc Tingayats. 

Cattle of various ages, from yoang calves of one year old to hig 
work-cattle of ailvatsccd age of varmns breeds are brought for salo in 
the fair, the majority of the cattle being, however, of the Mysore breed. 
The original hreeders in the Mysore province bring a nnmhcr of yonng 
calves Aom one or two years old to the ilailar and Knnatti cattle fairs 
in the Ranebenntir talnka. These aro bonght by local cnltivators and 
WO cwefuliy reared for one or two years more, and theu sold in the 
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Sbirahatti fair. Certain cultiNUtors in the Ranebenimr and Haveri 
tainkas make it a profession to buy yoangcUrca from Mysore at a cheap 
price, feed tbem for a year or two and then fccll them at the exorbitant 
rates of Ks. 300 to 500 per pair. An excellent pair of bollocks is 
sometimes sold np to Its. 700/- 

A large number of cattle to the extent of about three thonsand 
were bronght in the present year to the fair for sale. Alxjot threo 
quarters of tlio nnmber were Amrtt JlaJial cattle and the rest were 
local brcels. A few ‘ Krishna valley * and * Khilari ’ cattle from the 
Jath State were also brought for sale- Them were only four Arorit 
Mahal cows in the whole of the fair. Mysore breeders never cell their 
cows or heifers. They sell only the young boll-calves. A good bnll- 
calf of about a year old is sold at from Its. 100 to Us. 125. 

The number of cattle ( three thousand ) present for sale at Shira* 
hatti is said to ho only half of the number of last year. The fair thus 
seems to be a very large one and it deserves some sort of encourage- 
ment from the Sangli state. The SaogU state docs not at puesent 
lovj* any tax on the cattle brought for sale as is done at Chinchlinor 
does it take any trouble to keep any record of the number of cattle 
which come for sale, or the variations iu prices year by year. It would 
bo very useful information if all tins were noted down, as well as the 
aarions places from which tlicyarc bronght and the ages of cattle with 
their prices. TIiw information althongh of little awloc now wonld be 
of great use after some time, in order to indicate bow far cattle breed- 
ing or rearing of jouug calves is deacloping in the Sbirahatti talnka or 
in its neighbourhood. However the AgricnUnml Associatiou of Sbira- 
liatti which is patronised Ly the Sangli state intends to organise a 
systematic awarding of prizes for the best animals iu the show whether 
they are bred iu the Sangli state or outside and also intends to keep a 
record of the exact number of aoiraab sold. The idea is excellent if 
properly organised and continueil permanently. 

Some people think that the prizes awarded at the Sbirahatti and 
similar sh^ws go to ont'ide pieoplc, that is to say to the Jlysorc breed- 
ers as the majority of gooil cattle come for sale iu these fairs from 
that state and consequently they expect contribution from the Mytoro 
state. The idea seems to be quite narrow. As we are now-a-daya 
depending more and more on Mysore cattle it is our duty to encourage 
the breeding of these cattle whether the hrccdors belong to tho Mysore 
state or arc our own people. 



Experiments in Lac Inoculation. 

BT 

T. R. Kotwal, B. 3t., LI,. B., 

SaWndge, Poona District. 


( Tho following account of expsrimcnts which were made by Mr. Kotwal 
at E>!,aa mil be ef rery eoneiaeraH. inUrot oader the ppejejt e„ai. 
tieeseehen the eelli, .lion „IUc„ . b,._ina„tty is being extensiTeln 
recommended. — Edj, ) 

^ur:d.fficalt.c,«l,whd.l W M lo contend in my cxjeri- 
nd ments in lac inocnUtion arc rerjr considerable, as I have to 

move cvey allcmate month betoeen Wad and Talegaon and hence 
the Z f !“ continuoasly. Some of 

vIo'T .S'"" “"7 P"- 

mermning. There trcie three lieaiy shoivers of rain foon after the 
IheK^tb IfeWnins. 

from that time to tbo end of May. The 

TrvLTlLr“;- Tt' fro- » 

eoverBlLahoat2>io 3fet. ‘"'r-‘ro‘™. ). Hie length 

■nielmnehe, were fine new- jmV.l”'nts!’''‘'*“”°‘ '“"‘™ 

The branches were titen Terr leaf/' hT'i ‘*'^** ^^ several branche*. 
'»« Mien off, „c„ “ 0*^r 1910. x„m the old leaves 

lee can clearly be o„ n„. “re toe and the 

toreeorfonr branches there are small ia- 
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muncr^ltlo specks of nlout llio size of a ^m'»U pea- On other bmiiches tlie 
Inc is tliickly spread sonictlnii*' like the sniiiplo bCiit- (Vidr illii'<tr.\tion)« 
Tho trees u*od had numerous branches fit for inoculation and trees vrero 
not ln},'her than sK or coven foot. They seem to thrive well in jarts of 
tilts talnka. From hat wo can now •■ee, it would ai'i'Car that with 
proper care and attention tho trees may Imj lit for cnltiratin}; lac cepialh 
with i>i)r {/.tz>jphiis jujiiba)^ Palaa ( Jiuful /i'(>n(h*n), and htisiiinb 
( Sc/ileic^orn trijuga). It is worth while niaking tniN. These trees 
thrive in Bissoin in the Tliana 'Di'trnf, mnl tlic Superintendent in 
charge of tho pirdens at tl at plai e iniv perha|» fC't niul nmjibfv in\ 
experience and show pnrtirxl re'iiU-.. The iii'ccts on Kurat/ii { i'ei-oiwi 
EU'phnntum) XtQv yKi'Xi' all wi'-liM awa\. Thi' iii'Ccts on I'luninra 
'i wotv n\^owa'WN\ nwrt\ VW I'anjivvo, 

and Katathn is smooth and did’ers trom that of i'biliip/i(il, VmUi , Jior, 
and B'th'iL 

One Bor tree was inoettlalcd and tlio insects hue formed fair 
incrustations nrouud some l»ranches. IJojn distnrbod the branches a 
great dcil lieiiig attracted by the l>erritf'. Thu fr*‘e w i« not u I'uilure. 

Ta'oJhjJfi/ trees were incknilUctl. Tho rnmple is i»ent from one 
tree. The other has f.iroil fairly. ThC'O trees are in the onmi*ound# 
There was no dutnrhaiice. 

I did not see the trees from February till tbc end of May. I beHc\ o 
tins cxiicrimcnt to be a success so fir as a layman and a beginner with 
no previous training, theoretical or practical, except hu own revliiig and 
experiments can modestly say. 

IhreoP/w^JiI {Vtcus reUgiaa) trees were inoculated. Tho 
bnmehes of two showed gooil signs that tho insect^ had spread and had 
Ixignn to form incrusLations. They arc still to bo scon on the bmnchc^. 
Ffobably tho severe cold all'ectcil thc'O iiuvcts. Two trees were b\ tho 
river side, and one in the heart of tho towai. Working under the mo't 
unfavourable circumstances I cwichide tint Balul, Umber, S^ulnpbal, 
and Bor trees inspire hopes and looking to tho initial co't and tronhlo 
tho cvperlmeut may be contimictl nmlcr trained supervision. 

I got tlio mother lac free of cha^e from Piua in Octobir 1910 at 
Basam time. The rates charged to tho pnhlic are moderate. I got tl o 
sticks tieil to tho trees under ray sniiervision through my peons and tlie 
trees have throughout remained open to insiiection to all who desired it. 
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Mr experiment* at Talegaon Trere euougli to inspire me with hope 
to reprat the same at Saswad. 1 have done these things more for 
recreation tlnn for profit. Mr CTperiinent* were confined to two dozen 
sticks and itwoulJ !« pre-nmptoons oa my jart to claim too much 
for them. 


Saving of rice seed in the Konkan. 

IT 

C. K. Kelk&r, 

\"i't.»ut I'ioft*-or of Agricaltnre. 


f HE Konkan tract mclndes the districts of Kanara, Ratnagiri, 
KoU ba> apd Thana and extends nil along the seaKW^t. It 
hounded oa the South b) the Smith Kaoira Di«trict of the Madra* 
Presidency and on the Xorth by the Pardi talnka of the Snrat Pi'trict. 
This tract is mo'tly hilk-<M\ere-l withforC't growth-the rainfill being 
he%r> » sufficient and assured. Two kinds of rock* are found here-in the 
Sonthern Konkau Uterlte is the principal rock and the ‘Oil formed from 
it is jioor but well drained. In the Xorthera Konlnn the prcmiling 
rock is trap and the soil found is of foi>crior qnality. 

On account of climatic conditions rice forms the most imix)rtant 
crop of the Konkan-it beiog the staple food grain of the people. 

The follouing represents the average under rice in the 4 district* 
named above : — 

Konara 184,502 

Hatnagin 71,552 

Kobba 251,507 

Tbana 318,107 


825, DCS acres. 

As out above the soil in the Sonthern Konkan is inferior in 

fertility and the out-turn of rice obtained per acre is low by coraparl-oa 
With that in the Kortli Konkan. On account of this jy»r out-tnru the 
rice eating, popnl ition of the South, prindpally dejiends on the Xorth- 
ern districts for at lea‘t a part of the year. At lea^t, I know this is 
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tbo CASS in IJatna^iri. ‘When tbe North Ko\ik\n is unable to meet 
the demand Rangoon rice ( Halwa ) COTQC3 in and makes np the de- 
fictencr. 'WhfQ this is the c^se, e\crr effort shonld bo made to find 
oat some mom* by vrbicb the rice crop can be improaei. There are 
many -n-Ays m winch this can ba brought about. One of thcsC is t he 
vU'ingofbjetl, which is rejniro-1 in very large i]mnUt!es in the case of 
the crop under discu'siou. 

Tbii article is intoud'Hl to gi\c an accotiut of an attempt in this 
direction. 

While I w.\s Qu lei\e .It Uitui^in I heirdtluita gentleman Sir. 

j Jo</i>y Bmk'f. ir.is trying some csperimcDls 
in conncttion with th: sivmg of seel. His village natn id Dhatnanse 
(>inTriT& ) i» situate I about eight miles from Ratiugiri. 

3[f, dosbi IS very enterpri'ing, ludustrlous anl piiostakiDg. It 
mil not be ont of place if I mention in b.*jef the practices of agricaltnre 
h? is following. He has plmtcl cooamnts, Areca nnts, plantains, 
limes, figs, o*mgej. k«ol-khol. cibbige, <*hinie», briugals, gioaea 
grass in a small garden ronml abont las hou'C. He preserves his 
farm yard maunre, ashes, and h't scrapings from the byres in separate 
pits. Recently he his tikeu op to the pnscn.itioa of arine by potting 
earth under the feet of the cattle. 

Daring the hist three rears he I' working at the problem of finding 
oat whether any Ssaviug of seed cm bs cffectel in sowing seel in the 
seedbed of rice anl so far as the resnlt* go, they appear to be very 
successful anl enoonwging. The detuU of his metbois are given 
IkIow. 

Before the commencement of the experiments Mr. Jo=!hi uied fo 
sow foar roanads and foarteea piths ofpillr on a seedbed of thi-ty-fire 
andahilfganthasanltbeseeiUagsraisedoasnchahed were enongh 
to traiuplant two acres and twentV’Ci^t gnothas of land Now he 
sows only foar and a half pmlis of seed on a seelbel of only sixteen and 
a half gnnthas and is able to obtain sufficient seedlings to plant the 
same am a^ by his old method- Most of the cereals tiller freely when 
they are given plenty of room. I have conutei np to eighty tillers 
pmlacei by planting one seed of wheat. Mr. Joshi’s thin method of 
seeding enconrages free tillering and thus supplies him with plenty 
of seedlings. 
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ilr. Joslii’s prepnration of Ac scell) 0 c\ consists in plongiiing tlic 
areannd making it very fine before gpreiJIng the rrt3. la his method 
there is no saving of rah material. He gp^ads the saioe iinantity of 
matena' which he ustui to epteacl OQtUuty-fi%c and half gunthaa, on 
the smaller area viz. ICi gnatliaa. When the material is safficiently 
dry, he covers it b) a lajer of coirsC gri'S and then spreads a nniforra 
layer of small cloU of earth, not bigger m size than an ordinary arcca 
nnt, to a depth of abont an inch On acconnt of thick layer of the rah 
material as Tvell as of cartli> the whole thing Imrns slowly as if smothet* 
burnt. He believes more in the addition of the a«hcs and heating of 
added layer of earth than the heating of the snrfuce soil. 

After harmng the ashes are imraedialely plonghed in. The seed is 
sown in a dry seedbed at the rate of twenty totwenty-Sie 

seeds per square loot and then mixed with the soil. The seedlings are 
ready foe trinsplantatioa wtthm twcnty.five to forty «lays from the date 
of germination. Tlte early varieties take twenty-fivc days and the late 
varieties thirty to forty days. The seelliogs begm to tiller within n 
fortnight and the tillers vary from two lo eighteen per plant. The «eed» 
lings tiller freely and grow vigoroQ'lj on account of more air, raannro 
and large feeding area for the toot®. 

When the seedlings are transplanted into the mim area, the tillers 
are separated and planted three to fonr in each place. On n medium 
soil nine inches distance is allowed between two seedlings each way and 
one foot on a better soil. At the time of planting each planter is snpplied 
with a taeasnied stick for use at the time of transplanting. The seed- 
lings tiller further in the miin area and prolnce spikes which vary from 
twenty to thirty-sis per bnneh. Doring the last two years Mr. Jo^bi 
followed the method only daring the raias, but daring the yew 
be raised his seedlings of Vatgana, nee ( the hot weather crop ) and 

transplanted precisely in the same way giving nine inches distance bs- 
tween bnnebes of seedlings. 

I had the benefit of seeing this crop in the month of Febraary last 
while still standing, I found the whole area very systematically planted 
and the crop was aniformly gromng. This system of planting at regnlar 

diatancesis a little more expensive than the ordinary one in loirae, bnf 

it seems to pay in the end. 

It wonld be seen from the resnits arrived at by Mr. Joshi, at 
Dbamanse, that though there h no saving of rah materials m any way, 
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the whole quantity being ntilUcil ou nbont half the area, still much less 
land will bo required to be attended to for tho see 1 bod and there will 
bo an enormous amount of 8a\ing iu seed. 

Ho SVVC3 four mum Is an I nine and a half ynjVis ofsecl in culti- 
vating an area of two nercs and twenty eight gnntlm and this seed alone 
is sufficient for one man’s lecxl tor four mouths. This means a great 
saving when the whole area on ler rice is taken into consuleration. 

Tho area under rice reported above is b25,93S acres. If wo de- 
duct half of this ( 412, OSl acres) AS light lind where ronditions for 
impounding water arc unfuourabbi and tho hroad-c.isting metho I must 
bo followed, it loavoa 412, 934 acres, where the transplanting method 
is necessarili' followed. A lery large amount of seed saving can bo 
effected from the above area. 

Taking four nuuuds and nine and a half as tho araountof 
bcod saNcd for evory two acres and twentj -eight guntlias ns a basis, 
tho amount of sccl that cm Ihj snxed m the Koulcau tract alouo 
nmonuts to 35100 KhanUa. This is obviously an oxtraonliuarj' 
saving. 

Although the method of pUnting few Bcodlings in a bunch is of 
recent Intrcluction in our Konfcan tract, still we fiml tho llongxl and 
Madras Agricultural Hepvrtmcnts are experimenting with singlcsccd- 
lings for tho last five or six year-i. It has Iwcn proved ou the Sanul- 
kot Government Farm ( Madras ) that by planting a few seedlings onlv 
sis pounds of seed is enough jier aero instead of seventy pounds ns 
onlinarily used by the cultivators. Tho instnictivo results obtained at 
the Cuttack ( Bengal ) agricultural station aud reported during tho 
year lOOS-09 arc gi^ cn below . 


Treatment. Outturn per aero iu maunds ( 80 lbs, ) 


1005, lOOG, 1007. 1008. 


Grain straw. Grain straw. Qraiu straw. Oram straw. 



inds. 

mils. 

mds. 

mds. 

mds. 

mds. 

mds. 

1 SccdUugs pftt hole, 25^ 

30 

W 

22 Jr 

20J 

BO 

34J 

2 Seedlings 

do. 23J 

345 

18 

23J 

20 

65 

37i 

4 do. 

do. 221 

3U 

17 

23^ 

-'*1 

cs; 

30 

8 do. 

do. 22 

3e| 

161 

20 

251 

72i 

36} 
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The results of four j ears eliovF tint onoscciUing per hole gnc»au 
outturn eciaaltotwo, four or eight sec lliuga per hole; h-'oeo there is 

no need to transplant more tlian one «eedliug per hole. 

Mr. Jo'lu Im one great adrantage m haMDg an ample supply of 
stream water at Ins cominaud. Me cm let in nater lu the field when 
required and stop when not need?!. Bat flucli situations are numerous 
in the IConkau. Ouly expenmeoterj and workers are needed. Jlr. 
Josh’s experience is onl\ of two or three jeara’ standing and his results 
maybe taken witha cert am \\cgicfc uf cwitvou, slilUliMc cau hi uodouU 
that the methol adopted ba him, if g-ncrally sitccc«'fiil, will greatly 
contribute towards sowing of pilly seed. If the leading landlord*, 
who cttUiaate their lands theinsclres, take up this problem and work 
it up seriously, it Will hi of immenac benefit to the caltivators of the 
Konkin. 


Wire-Netting as a Protection -Against 
Crabs in Bice Seedbeds. 

BY 

K. V. Josh|,B. ffg. 


IN tbeKoukan and the Maaal tractiof tho Dcccau wlierc rice is the 
H chief crop, the laud crab IS known to caeryone, on account of the 
damage it does to the rice fccdlings. 

Losses from crabs are fir grcitcr lu the Mav.al tracts than in the 
Konkan. The reason for this js not known hat it may be due to Ibc 
colder climate of the latter tract. The damage is done to the seedbed 
and not to transplanted ticc, the reason of which U explained further 
along in this note. Crabs also damage the ^iirf/ts of the rice fields by 
boring holes in them, and the cnltirator is often thereby put to trouble 
and has to incur conMderable expenses in repairing them, so that they 
will hold water staudmg in his fields. 

The crab which does the damage referred to is u small auimal 
generally of the size of a small rat with a hard shell covering almost 
all parts of its body. It has Boveral pairs of legs, but the most charac- 
teristic feature of tlie animal is the presence of the largo pincers which 
give the crab its peculiar appearance. It walks rideways instead of 
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straight. Tiic-c cwle silways live ia uadfirgronatl burrows wln'cL they 
dig thciu'scivc's. These any bo either ^tnight down, zig-zag, or 
curved with two oiiening-'. The burrows arc gencwlly excavated ou 
the Mudhs of ricc-ficHs or the binks of streams and ii'ilag. 

The fool of the omhs is green anl drj' grajsc, and .also, any organic 
matter to be found in the soil. It i» a timid animxl and runs away and 
ludes itself at the appro leh of a luau. The pincers above referred to 
arc its only organs of dcfeiu'C. 

There arc three kiU'U of cr.iU>. I Pniullirn,2 KJid.ad 

and 3 Chingli. The first t^o only aro iiyunoiis to tlie rice fields 
while the third li\ ca in viltigcs and jungles. It is alHr.iys black m 
colour. 

CraU are eaten by the cnlticators of the Maval tracts aud the 
Konlcm aud are said to be very iioari'hmg. The tUml kind namely 
the Chtngli is the species which preferred for fool. After the trans- 
planting of nee IS over the caltnators have %ery little field-work and so 
they often go out to catch ewbs ; sometimes they go at night with 
torches in their kinds, to the binks of rivers and streams where they 
find crab« in large unmber*. 

The tail or posterior end of crab U l«nt under its lower surface 
and tightly held agiinst the holy. This forms a cavity in which in 
case of the female the eggs arc laid. After hatching the young re- 
main in tins cavity till the first rains in .Tone when thei issue forth to 
forage for themselves. Each mother cnb scnd^ forth from one hnudrtsl 
to one hundred and fifty young about the size of a I irge sjiidcr. From 
this time onwards throughout Uie raiuysoisou the crab lives more al«\ o 
the ground tfian in fii> b»iiToaj., ».pombug Ins time m search of lb'*I. 
The rice is sown at the first win airl grows miicli a'jlbm a few days. 
The wild gra^s does not start as early a-» the rice soedbugs, which are 
therefore the only grass food that the cralte see oil coming out of their 
holes. So they attack the rieescedlings and do a great damage by 
eating them. They feed mo-tlr. at night. At this season some of the 
crabs leave the and make their holes in the seedboil proper, so 
that they get food near by oa coming oat of their holes. They cut the 
seedling .at its base and take away the whole seedling. A view of the 
seedbed about three to four wecla after cowing will show patches of 
7 
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Tbs mb does not do macb damase io tbe tTiMylantcd tvce 
caciss at that time it gets joang greon and tbfl. items oC ticfi 

are not m the soft and sneenUnt stage ^Idcb it i>tcfers* 

By tbe end of tbe monsoon the crabs close theij holes by htinglBg 
toith ftoia beio«. I ha^e ob»er.eA that, the catth. which they bring uj 
fwmhelowisalwayswetwhicU shows that as the moisture goes lower 
and lower they tbeir holes forthcf end further thus always 

keeping tbeaiielies la n mobc place* Tho depth of a crah-bolo varies 
from one to fonr feet or wore. 


The remedy practv'ed by tbe cnlU'aior is to iionr a solution of 
cowJang XB wuter info {he lk*>le of the ciab. After three to font 
minntes the crab emerges from hts hole prohafaly on account of the 
strong and aa«t7 smell of the covUnag. Ho n canglii nod killed. 
Some add to this solntion laranj leaver cat iato small pieces which 
makes the smell still worse. Tbo wife and children of the cnltiTators 
spend considerable time in ^llng cralA by thU method, wluJe the 
coltivafor himself is engaged in ploogbtng his fields. Crab-kflliag by 
this metiod goCs on for about a moutU* 

Bat this is not a certain retnedf against the crab. Tho crab may 
come ottt provided it is in the hole into which the cowdon^ solnrion is 
iwored, bat often DO crab appears. In cases where the holes are >ei7 
deep the 50001117 of the solirtion te^nired is \ery lar^e. iloreover 
there are thou:^3Dds of boles in one field especially on the'^ianifAj from 
which they walk to the seedlings by n^ht aud iiide themselves by day» 
Hence the number of crabs to he wutehfti aci tilled is mimmtyQ*, and 
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fo cnrlcr tlic-'f’ cirrnra’t-\n<’<’'i the cnitivatnr lia< to fiow a ranch hrger 
Bceflbcil tLin wonM othef^vhe Le ncce^iiry, knowing tlat a part of it 
will be eiteo op Ijv the crabi. Tim that more rah material to 
bnm in preparing the •cf'dly''! will be rc'^ntretl. 

The nni^anre from the rrah Laa Iioen a groat hindranre in the ex* 
p^riraental work of whu h I have lies'll in charge, m connection with 
investigations into tlio value of raft ami its ?nl>-tittitei at Ijonavla. 
Ammonia liqQor was iL'Cfl m-tead of cowdang solution (Inncg one rea- 
son bnt the eame lUffirultiea m with cowdong were experienccl, 
3Iorcovcr in a»ing the ammonia h*|nor it ls necesaary to walk in the 
pc«lhe«I which at tim^a d miagCH tlie joang ••ec'lling. rnrthcr, as the 
experiments W'“rf‘ in a mea-inre concern''! with the value of nvannfM, 
it was not wmc as a rul** to ad I a |x*w‘rfiil mannrtal agent liko 
ammonia. 

Pom thi'veir 1000. it wis 'ngir.'-t*-*! that a fencing of wire-netting 
should \/) pnt round the cxp-rim- tit il plot-*, th'* obj' ct hang to [ireveut 
tlio cralis outside the fencing from g'lmg lu and thas leave only a 
limited cnmh''r who arc to he de*tro\ol m«ide. Thisohjert wa.s Large- 
ly falfillcl a« the bigger crabs onld not go tlironidi the fencing since 
the holes of the netting were smaller than tbcir lichos oor cooM they 
climh np. Eat tho«c smaller than the holes of the netting conld easily 
go throngh. 

Therefirc, in the fillowmg year, a fnrthcr step was taken against 
them and a strip of thin iron sheet was fixed round the fencing allowing 
a little of it to be baricl nnder ground. The breadth of thw iron sheet- 
strip was six inches. Thns the egress or ingre-'s of the small crala was 
presentcil. There only remaincil the killing of the crabs which were 
already witliin the landhs of the plots proper. A regular campaign 
was made against them last year, after the rice was tranjphnte<l, by 
means of the cowtlnng solntion system, arol a largo nnmljer-small and 
Ug as many a» five tlmusiad- were kLlloL Of caaesa the namlier still 
left inside w is al«o large nn I conld not ho calculate*!. The young ones 
had alri.*ady hatcLed out and they were not killed to any great extent. 

As a re-'nlt of the treatment, however, the damage was redneeil to 
half what it was in the previoos year, nivl if the campaign l )0 continne*! 
for three to fonr years, the protected area, I think, will be free from 
crabs. In oor experimental plots there are fonr hanrlh% to each plot 
and 80 the rmmher of bio<lhs inside the protcctc-l arei is lar^e 
which enables the crabs to hide themselves and escape capture. J5ut 
if in a big field a fencing of wire-netting is made with no bandh inside 
the area could be freed from the crabs much more fioickly. ’ 
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Tiie of |juttiu" iu fLc wire-netting is as follows : — 

First a sloping ditch nine inches deep ani one foot hroad is made 
rotmd the see-lbefl areawl.i''h is to be fenced with a wire-nefting. The 
wooden pegs about two feet l«jng { alont as large a* tent pegs ) arc fixed 
at everr fonrth foot all round, plotting almt a foot m the soil and leav- 
ing a foot above. Then wire-nttting which ts generallv three feet broad 
LS ent into two pi.eces of each Ilf a width of eighteen irich''3, and is put 
on the slope of the the dirch “ii or «even inches deep), the slope always 
lieiog towanls the ontsi le. U is then covered over with earth. The re- 
maining one foot of tht ttirc-uetliug is five I to the p,egs all ronnd by 
ineanN of «taple-, three to a jisg. A tlan iron «heet stripi six indies 
brooil now fixe! out'ile thi> feniing, putting an inch cr two inside 
tl.e earth ati'l leasing fonr to five inchis abo^e. TliLs is aLo 
fixed to the piegs bj nails Tbe-e -trips can be rnt ont of galvanised 
irongheets, of the a»aal size ( eight feet by three feet) in which 
dimen-ions they are sold in the lozirs. The following figures will give 
some idea of the fencing. 

I Tier ACO%scBOOKP. 
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The co«t o‘ putting this iin<l of wire-netting fencing to a rice 
seedbe'l «nfficient for tnn^pihinfing one acre may be calculated as 
follows : — 


The arei of «valbed sLooM to aj,;iroximately six guntlas i. e.ii 
wiUocenpr an area one hnn<lredanl twenty feet by fifey-fonr feet so, 
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that the length of the wire-netting and as well of the iron-sheet Btrir 
required is 350 ft. each.* 

Rsi a. p. 

Co-t of 350 ft. of wire-netting feet Irnad at 
Its. 18-0-0 per bandlo of 350 ft. hy three feet 

( to bo cut m the miiMIe ) 0 0 

Coat of 350 ft. of iron sheet strip fl inches broad 
nt lls. 3-<)-0 per sheet of eight feet by three 

feet ». e. 7‘ 3 sheets at Rs. 3 21 14 

CostofSSpogs at two annas per dozen ... 0 14 

Cost of staples and nails. ... 0 15 

Wngc-< for carpenter and one ni.au fiir two days nt 
0-8-0 and 0-4-0 re->pecU\cly- 1 8 


Total Rs. 34-4-1 

Thus the cost of fencing a seedbed eufdcicnt for an acre comes to 
Rs. 34-4-1 which should last ten years or more. Taking ten years as 
its average duration, the proportionate cvpcnditnrc for one year comes 
to Rs. 3-0-10. Now in the present practice the cultivator is required 
to BOW a higger area for the crabs. The loss in seedlings due to embs 
in.ay bo calculated from ten to fifteen per cent, of the seedbed, depend- 
ing on the locality. 

The cost of raising sectllings sufficient for one acre by burning 
branches for wb (aiv giiuthas sceilbed) comC3 to Its. 14-4-0. ( Cbst of 
cultivation Rs. 2-2-0 per guntha, co^t of seed four annas per guntha ). 

Sap^Kising that IS’/g is the damage to the seedlings, its cost 
comes to Bs. 2-2-3. Tims in putting the fencing he is required to 
spend one rniwo four annas more. Besides bo will have to invest the 
sum at OQ0 time. The ads.antageofthe fencing will he that ho will 
notluavc to keep his wife and children in the field in the rains after the 
crabs except for the first two or three years. Thus their labour will 
be saved for the rest of the seven years. 

Each year the material for rab becomes increasingly difficnlt to 
obtain and so the cost of the rrt5 process increasing. Tho cost of this 
fencing of wire-netting will soon come to bo of financial advantage, but 

“ Tho length of the wiro-nettlng coaid bo considerably reduced if tho seed- 
bed were made more square than tlus. Tho same area would bo included if a 
Square bed, eighty one feet on each aide were used, nnd then only 324 feet of wire- 
netting would bo needed. ( tds. ) 


0 

5 

8 

0 

0 
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il docs not teem to mo aisisible to introdoce it geuctally in the present 
conditions. 

It may be noted here also that nine crabs’ holes bored obliquely in 
a curved manner with two openings were found male by tbe crabs 
from outside to iunde below tbe wire-netting, in a length of two thou- 
sand one hundred feet of fencing. This the crab is likely to do in course 
of time but it can be checked by a comparatively small amount of 
observation over those boles. 

In the present year an area Bivty feet by ninety feet was fenced 
with wire-nettinf^ for the seedbed for growing various varieties of rice 
under experiment and as there was no inside the fencing there 

was very little damage done to the a-arieties — in fact none. It is ob- 
served that if a harulh between two fields is removed and the two fiehls 
are made into one, the crahs leave the locality and shelter in the “ide 
ianrf/ia of the same field. So if there be no inside the fencing 

there will be no good shelter for tbe cralis and so they can be got rid of 
in two years. 


How to Study Botany . 

BT 

\V. Burns, B. Sc. (Ed'mV 


TK ancient fabl« we read of enchanters who by s wave of their 
^ wand could raise tempests, level hiUs, .and strike men dumb ; bat 
more marvellons than the-e old tales, and asloundingly real, is the 
transformation effected on the face of Iwlu year by year at the coming 
of the rains- Here in the Peccan daring Apnl and Jlay the barren 
Hllsiies lie scorched and yellow. The roads are intolerably hot and 
dosty, and the days long and weary. Thunderstorms and occarional 
downpours herald the Rains. At last they come, rolling np the 
valleys in irresistible cloud battalions, bnr-ting in streaming torrents 
onthemonnlain tops, and descending to the thirsty plains in mists 
and drifting showers. A few days of this and lo I what a change. 
A great wave of greenness seems to have swept o^er tbe land. No 
longer is the hilLide bleak or the desert barren. The delicate verdnre 
of new g^sand springing herb has hidden the waste places. life 
comes with 8 msh. Yon shall see the wild plantain on tbe GhaU 
opening leaf after leaf as the water soaks to its parched roots and 



How TO ST770T UOTAJTT. 


55 


reawakens tlio wlcciilnf; life. IJvcn alonc-i Jiccomc jjrccn with ti1gfvo» 
an'I tho wave of vc;,'ctatioii thrcitena to enter our very ImnsC'i. 

It in indeed n time to ral-c fong^ in ft jioot and |traycr‘! in a devotee. 
To tho Htudent of pcienre it ii an irrc'^MtiWo rail to seek after Natnro'u 
pccrctH arul pry into tlio epringn of life. 

Many ntudcnti have felt thli rail, lived for it, <licd for it, and left 
an tlicir legary thc^aatand varied an'enro ofllotany. How ahall 
wo follow in their fo^it^tcps «ntcr into the myaUric^ of life, and add 
pomething to tliat fair prjenfo? 

We are htndcrits. fiomo fir-t year, fomo second, mma thini, 
pome (let JH «.ay) year, hut nil ntiident^ nnd wo 1 jo2>o to Ixs utti- 

deiitrf till tho end. Wliat have wo in common in tho ntndy of tlua 
pricrico and what menial'll aro npccially united to each rtago of our 
advancement ? T/.t iw think over thcio maUc^'^ a little. 

It uccma to mo wo have in common the need to have our cycfl 
opened first to tlio woivlcr of U»o living worM around ih anti second 
to niir own powcM of lunlerstanduig atnl rontrolling tlmt world. 
Plants we havo scon smeo wo were Umi. They have l^oromo common 
to iw and we need tolxisliown that nothing living ii common. Tlicn 
wo need to ho shown that m iii aro tho intellect and tho energy to seek 
out the secrets of the hfo of Ihcso planU and to turn our knowledge to 
the hcnefit of tho rare. As stnd<ntsnf an Agricultural Odlego wo 
mast never forget tin's laUcr jiouit. Our Jcnowlcdgo is for tho improv' 
i«g of man’s niatc riftl ron ddiom. 

Again, we all ncc<(giu<Iatiro in onr stadics amla Hniiplyofhotanienl 
wi«dom from tlwo who have worked l>eforc (is. Hero como in tho 
2 iarta jdaycil hy teachers and J»ook«i. (Joo'l teacher land gocl rcfcrcnco 
l>ooks prevent tlicntudciit from wasting timo in fruitless laUmr and futilo 
f/4!i s/tf} 

own finMtioning of nature. Tlio teacher hcljis tho student to begin 
hLs KtntlicH, assists him over some difllrnlties and shows him likely 
jiouits of attack, hut tlio stndciit wlm relies on Ills teacher for Ins 
actnal knowledge is no student Ijilt ft immsito, Tho student must win 
1 ^ knowle dgo for himself. Now, how is this tiTlo done? Olivioiwly 
l)yllircct ohservation of and cxircrimciit on plants. In a cnrriculnm so 
limltofl as ours it is ftpj;jisrcnfc that this cannot lio carried to tho futicst 
oatent, and recourse must 1;0 ha-l to liooks to verify ami amplify facts 
personally gaintd, Hooks may be of real asc to tho hnsy utndent if 
critically read and ucalyecd to that thoiufoinwlion thiu won id lodged 
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systematically in his brain aloag witb and completing the knowledge 
gained at first hand. 

Now as regards the various stages of our progress. The business 
of a first year student is to attempt to seo as mucli as bo can of plant 
hfe and understand as ranch as he can of the way plants grow, feed, 
tepiodoce, and of how their bodies are constnictctl and adapted. 
Accurate knowledge of as many plants as possible is the aim. When 
asked, for example, to tell what he knows concerning the function and 
(Structure of Ica>es his mind ehould immollatcly go back to this and 
’ that plant that he has seen, he should conjure up the place whero ho 
I saw these plants and the questions be ashed himself about tbeir leaves. 
' To this he should add the well-digcstcil facts got from experiments 
shown him or made by himself, and shonld wmpletc his idea by well* 
weighed statements from reliable authors, llis knowledge is thus 
compact and complete so fat aa it goes. In applying his knowledge 
he should endeavour to see how the operations of practical farming 
arise out of and are connected with plant physiology. 


The second year man in this College should continue on the lines 
just laid down, but should give more attention to the comparison of 
plant structures especially of flowers, and should endcaaonr always to 
see how a plant is related to its surroundings. There is large scope 
here for the man who is keen to know new plants and these can 
always be named for him in the Herbarium of the College. He should 
devote special attention to accorate dissection of plants of agricultural 
importance and should not rest content until he knows hb few natural 
orders thoroughly-not only os regards their distingubhing characters 
bat also as regards tbeir distribution, pollination, mechanisms, relati'C 
systematic position and so on. 


The tlurd year man should devoto himself to a close study of the 
few cryptc^anuc types in the syllabus with a view to finding and grasp- 
ing the unity of structure and function which shows ns that all plants 
are derived from one source. The study of plant diseases needs careful 
imeroscopio laboratory work and a quick eye in the field. Especially 
the conditions favouring or dbfavootmg dbeases should be noted. 
Plant Breeding is a difficult subject but if the facts of variation are 
represented to the mind by knoro and actually seen cases then the 
lasisxs sure. The main things to get practical examples of all the 
phenomena of ^nation, crossing, correlation &c., otherwise knowledge 
13 indefinite and useless. 
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In tills Collcijo it is not po^ijiWo in tho tlireo years to go verj <loop 
into Uio study of Potany, but tv thin! year man onglit to bo so trniucil 
ami ili'Pipliuctl (mainly by himself) ns nn observer, nu experimentalist, 
a reuler ami a logical tlunher tlmt ho will bo nblo ami eager to pii^b 
on to uca’ paxliictivo work iu this or any otlier science. 


Somo Agricultural Proverbs of Gujarat 

r.Y 

B. S. Patch 


^tnlly of the comuiou curnMit phircrbs of a district or a {leoplo 
W i" a very liv^cinatuig one. lu the present article, 1 am going to 
try nml ilescrilo somo of thou' mo<l common in Gnjirat, ami as the 
Migaziuo is of a teclmtovl cUaraclor I pMiKi'e to limit myself to those 
winch aw in most frecpient u-e in t*onncotion with agriculture. A great 
deal oCtwdilioiul w'ivlom coutatucil in many of them, and hence, it 
h po^sihlo that tlioy may furjimh an insight into the nrtin! experiences 
of the Qiyamt farmer*, who are, as is wollokuown, constdeKvl proMbly 
as callable, as industrious, and as successful os any in Imlia, In tins 
explanation ami tran^htion which I can give, it U inevitable that somo 
of their charm and force will be lost, but, iu spite of thb, some idea of 
their lueaoiug axil be retained. 

In the fir't place, let u< rounder the names and date^ of the 
ytfkih'ilrug, or division^ of the scaion on wliicli the conduct of most 
agricultural operations is banxl. 

The Imnr year is dixidetl into twcuty-seToa nais^fitras, whidt 
form the of religious, commercial and agricultural oiiemtious. 
Fach noAsAnfra contain"' thirtecu to liftocudays. The «n4*sdtitm being 
a much shorter porioil than a month admits of closer attention and a 
clctecr relationship tongricultnml opemtious. 

The names of the mkshatras and the dates for S-T/'icaJ 1907, 
1910*11 A. p. areas under !— 

Gth November to ISth November lOiO. — Visknkft'i. 

19lh Nov ember to 1st IK’corabor lOlO, — /Innnidl'i. 

2nd December to llth DecemW lOJO. — Jyes’h'x. 

15th December to 27th December 1010, *— ^(ui, 

2Sth December to OtU January 1011% — Pumiiltidd-r. 

10th January to 22iid January lOll. — 
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23rd January to4tlj Fcliraary 1011. — Shratan. 

&tt 1® ITth February 1911. ““ Dhanishtha, 

Igth Febraarr to 2nd March 1911. — Shatatara. 

Sid Karchto'lGth Match 1911, — Puncalhadrapada. 

ITth March to 29th March 1911. — Uttarahhadrapada. 

30th March to 12th April 1911. — Reoti. 

13th April to 2Gth April 1911. “ Ashwani. 

27th April to 9th May 1911. — Sharani. 

10th May to 23td May 1911. — Kritika. 

24th hlay to Cth Jane 1911. — Rohini. 

7th June to20th Juno 1911. — Mrigshara. 

2l8t June to 4th July 1911. — Ardra. 

6tb July to ISth July 1911. — Punarioasu. 

19th July to 1st August 1911. — Pushja. 

2nd August to loth August I9II. — Ashalcsha. 

ICth August to 20tli August 1911. — Magka. 

80th August to 12th Septcmher lOU. Punoa phalgunU 
13th September to 2flth September 1911.— Uttara 
27th September to 9th October 1911. — JIa$ta. 

10th October to 22nd October 1911. — Chitra. 

23id October to 6th November 1911. — Swanti, 

On tills basis I will give a oomber of proverbs in common use. 

1. Proverbs Relating to Rain. 

K there is no ram m Rohm there can be no snflicicnt fodder for 
bullocts. 

If there is lightning in Jiohtnt and no rain there will bo very little 
harrest. 

If there IS intense heat in Rohini and high winds in ifrigashar 
there will be heay} rein in Ardra» 

^lagha knows no medium either no rain or rain in heavy showers. 
If there he rain or lightning on the fifth of the first half of the 
month of Ashadka, be sure of good monsoon and keep only bullocks and 
seid^. 

Bain in Askwani foteteUa a scaxdty of oont, caia io. foretells 
a very poor monsoon and ram m Bkamni foretells absence of grass 
even if it does not rain in Kritika. 

A sheaf oi Pushja sowing will produce as much ns an armful of 
Askaleshay a head load of Sfagka and tho entire field of Purw<J- Bow- 
ing, fit only for fodder. 

If it rains in Ardra the wLde year will bo prosperous. 
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The rains o[^^aghfl will ptodneo abiiiwUnce, 

If it docs not rain in the month of Shratnm so mncli com will bo 
prolnccvl as to enable the farmer to fill liU granary. 

Rain in Paihga is verj l»eneficial to tlio crops. 

If it ‘rains in Ilasta all'sorls of grains will bo prodncc<l. 

If it rains in (/Kara pi’ttguni so mneh grain will be prodneed tluxt 
the dogs oven will rcfiKc to cat of it. 

It is better to have heavy rains or no rain in Ilohtni than to have 
a little rain. 

Bain in AshnU'shn n so injnrjons tolho crop ns to 1)C of no valno. 

If it rains Purtca the farmers will ho fiUctl witli grief. 

Bain in is so injnrions to cotton as tn leave the cotton 

deaaer’s bow qmto idftil. 

Tlic rain in Chxira is so heavy as to floo«l the nvers and so strong 
as to throw down even sUnding trails. 

It is generally showery in the month of Slrotrana, it rams heavily 
in the month of Bhadrapada while very little ram falls in the month 
of A to, 

n. MlaceHaneous. 

Caltare, manofo and water arc the things rccimrctl to prodaco a 
fall crop. 

The farmer will gain in proportion to his care in cnUivhtion. 

ploughing is alteolntely necessary for tUo field to yield a fall crop, 

If g farmer is tir ol of his work he will get nothing from his field. 

Protection of the field crop depends qpoii the raaiotenaaco of the 
hedge. 

As we sow so we Tcaji. 

Tlmndering clonds giro little rain. 

No amount of artificial water can compete with rain-water. 

Bain at an unsuitable time is of no use. 

IfAJuan wants to carry^a agricgltare , he must liare a cart and a 
poiupXbu^ks. 

Plantun bears fruits once in lifa and a roangodrcc does it oBen. 

Whether a field is workable or not can be indeed only on the 
field. 

Sow the crop according to cwidition of tlie field. 

If a farmer does not attend the field operations himself, he will be 
the loser. 
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Z 7 sar lanf^s give no coro. 

Agriculture anfl llie drami TOqnite muny rocn for tbeir pro-^penty. 
T»s3iniidebymi3ilnE oppoitmiiticsm ogricaUuml operations can 
never be repaired. 

A covr ia more jnyin';io a famer tbao a Jiorse. 

Jn 24 iar JS often attackwl bj iosecta Irat never gutar. 

The quality of irmt depends upon tlic quality ofRccd sown. 
Ons_sliOiil4lrayiin»lch.lraeraloiiacr.niUtog, nnil a bollock after 

yoking birt to a cart. 

Agerraoflha smut ili'Ca.o oicn in tanrltca ranunilt of Jomar 
seeds will spoil tliQ crop, 

Manyj ire dependent upon ft famet for Ibeir .iivelibooA but he on 
Qono. 


Our Konkan Staple Crop. 

UT 

M. N. Padwekar* B. Ag. 


JrN the whole of the Bombay President, there arc foit main staple 
y crops fji., Bice, Wheat, Bftjri ami Jovrari, commonly ««cd by nil 
the people in varying propoxtions. In the Konkan all theso almost 
entirely disappear and the sole grain crop would be rice, were it not for 
tho fact that certain inferior mUletsosAa^ii, or A'acAant, Vfirai, Sawa> 
are giowo on the poorer lands and eaten by the poorer clas'ics. 

As rice is the chief, — almost the only, — grain crop, the people of 
the Konkan almost entirely depend on it. It is generally considered 
that lice eaters, as a class are energetic and persevering, if not lery 
strong, — and this is certainly well iDostratod in the character of tho 
people of tho Konkan. As already stated the people almost entirely 
depend on it. Almost all tho preparatinos of eatables begin from rice, 
and are too nutaerous to meoUmi here. A short note on such a crop 
called largely from my own obserratiotis, may be, it is hoped, of 
some use. 

It is hardly necessary to mention that rice is essentially a crop of 
Wet regions, growing m tracts where the rainfall average is above fifty 
nchw per annum or in places where the soil is marshy or capable of 

lolding a goc^ deal of moistqre. It grows on soils Of olmost any des- 
iription provided it gets a good supply of rain or irrigation. la tbo 
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rKonki\n ri*'0 i-? grown, in greiter proportion, on low lying noils wliioh 
' in pomo oiscs prodnco two crops — Mari/ nnil ra 6 i rice. Tlicro nro 
fiomo varieties of rico which grow even on salt lands. In fact rice can 
ho grown on any noil, oven on soils with tlio depth of few inches. The 
only soils which aro not nscil for rico cultivation lire those nii tho liilly 
and eloping land which am used for producing the inferior millets such 
as romi etc. Tho inferior millcU form tlio food of tho jioor 

for a few months, after which perioil thoy juck olT to Ikmilxiy an<l get 
emplojTucnt in tlio Bomhay milU. Tho men are n<5ually careful to 
return homo hy tho end of tho hot season to work on their luid, and 
grow another crop. 

In tho Koiikan, tho main or rather almost tlin only method of rico 
cultivation is that of tranaplantiiig at any rite «o far as the Lhanf crop 
is concernftl. Etcept in salt or in marshy lands Lhanf crops are grown 
hy transplantatWQ. In tho case of raht |rtddy the method vanes. 

In tho case of tho Khan/ crop what is genomlly done is to select a 
liigh lying plot ia proportion to tho osteiit of tho hoM availahio as a 
seedbed. Generally tho seedlings io a plot mcasaring al^nt four or 
five guntbas* aro morotlian euflicicnt to tnnsplaiit one aero. Tlio 
selected plot then recei^a layer of cowdoog wet nr dry,htit generally 
dry in tho Ratnaglrl district, about ono inch thn k. It is however a 
prevailing custom in tho Thana district to oso wet cowdnng, dry or 
decaying cowdting being costly and rare. This cowdnng layer is spread 
in Dcceinher or April acconling to tho nature of tho soil. Early pro- 
ducing soils known in vernacular as ffahi soils got tho layer in 
December. It then receives another layer of Lun dies of shrubs nr 
lopping s_of trees abovo i t, tho thicknc^'* of tho layer v.iryTirg“frnm'half 
an inch to ono inch. Tho bundles or loppings nro technically known as 
“/•awol.” The cutting operation begins in Dccembor or thcroahoiits 
and ends with Jannary as later on tho leaves etc., arc lost. Loppings 
of Ain, ATn^’al, Nana, Bondi and Saya and such other forest trees aro 
eolected, Ifthcso loppings bo not nvailablo, somo of tlio shrubs such 
as Bhawali, Uhihi etc., aro cut and used ns woll, Mahan anil Garwi 
soils aro green with a standing crop in January and hence the operations 
wo have commenced to describe aro in these cases postponed till tho 
crop is harvested in JIarcb, and tho soils are thou treated in April or 
May till which period tho Kawal is drioil and preserved for such soils. 
The Kawal so reserved is naturally inferior ns much of tho contents aro 
lost owing to heat and dryness. A few days after this layer of kawal 
is spread, it rocoivos an additional layerof gr.\s 3 or /.'7iO'iL Tho emss 
* A guQtba is oqaal to onojoitiethof an aero, 
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ppren^ on tiie roofs of lion^os imtcafl of lilos in tbe monsoons aM 
removed m tic middle of winter to gnanl tlie houses from l/clnp set on 
fire. In gcnerallv CIllplo^ cd All tliC'e lasers nre al»oul nine ioches 
tiuk in ill. Now only one thing remains and it is to sprinkle decayed 
oarth or dirt from the MCiiiity of the house. If this he not -ufliiient, 
soil from some other plwe is ohtamcd powdere I and then l.'’pt ft«ide for 
being sprinkled over the liver'. The object of nsing thU soil is two 
fold. The fif't nnd main object IS to regulite the burning of the layers 
and the secondary one 13 to ad I balk to tbc mas* sprcil on the soil. 
The soil so rO'Crvcd is thrown oxer the lajers by means of a sup — an 
implement used in winnowing. This opcntioii (3 performed when the 
la\er is wet owing to dew or m the absence of dew, i>om'' water or water 
mixed with cowdnng if possible is sprinkleil oxer the he ip before throw- 
ing the soil so th.it the «oil bccoin''' xret in I gets 1 hrn ‘Cttiiig. The 
whole mass spread in the field 1' then -ct on lire nbnit tiio nudlle of 
tkaday' Thanatiitiladvmtiy;cof«otting lire to the layer at that 
time, 18 that the layer i' heated owing to the bright sun .ind hcuco fie 
fire easily and evenly ^prexds on all siJc' of iU own arcorii. If the 
burnuig be too actlx c and rapwl some more cirtli i» tiirown which 
checks the fire and prexenU the «nfroiin'ling object' from any rliatice of 
l>ciDg burnt. The inteu«itj oftbe lire i' due to the lairtl find grX'S 
which bam ont till the evcmiig but the fire i-* not entirely extinct for 
eonxe time after. Ifa portion of the layer still temahis naburnt, it is 
again set on fire and completely bnnit to a<!be«. The riot to be trea ted 
IS never ploaghftl before this treatment. The jirbcc's of luraing the 
soil just de«crllied is called * rab.' 

After a few showers of rain, when the soil 13 completely wet, the 
whole field excejit the Tabbed plot u twice ploughed and Ipx ellcd. The 
first ploughing is tcchnicallx known as Ukhal and the second is knoxni 
as iJer. After each ploughing the field is lexelled. The method cf 
plouglung IS to begm at one comer of the field and tuniiag at the other 
corner at right angles to proceed half xray and there turning again at 
right angles to complete the paraUelograra, The figure formed is a 
rectangle in which one side of the field forms one side of the rectangle 
half the other side forming the oOiet ado of the rectangle. The plough 
then goes on forming similar as well as eipual rectangles close by the 
first figure nntil the wliole field is completclr idotighed. Another 
method is to plough the field forming so miuy ovaU. Tlie second plou-h- 
mg begins crosswise so that the plot is completely ploughed. 

Even before ploughing the field, they have to broidea^t the seed on 
the rabbed piece of ground a few days before the regulir showers begin, 



Our. Kokkaii SxArLP. Chop. 




tLispowin" Leing callcil sowing. For mowing jjurposes, tlio 

cnltivAtord invarialily select puTt., minuxed vivnotic^. Such of tlio 
farmers as are well-to-do and as can nlTonl, eclect a particular plot of 
tho grouml to get the seed from, when the croj» flowers or when 
the seed IS formed. The ‘•etectum is bunply the result of appearance, 
Oji this Fide Jatrine>. are mrcly imiml aiul hence the fields are well 
manured in pirticuhr places. Tho crop here gives a fine appeirauco 
and ^nch sjMits arc usually clwsen to t ike see 1. The selection can safely 
he said to Iw practical and hence tni'twor thy. Tlic selected plot js 
harvested with care when It is lie irly npo hut not fully ripo. At this 
stage the seed is hnglit and plump and has a good ajipcaraiice. At this 
sUge the seed piiddy is known as K'inbul< n Bhat. It U then drictl mil 
the seed is sepiratel from tho hcuil which is calletl Lomhi or Kesrtr. Tho 
seed is then carefully stored up HI a l/w/A covering of rice stmw iieitly 
W'oundkceping tho secil padilj in tho centre. Tho seed is -o prcscrvwl till 
the ue\t joar's mowing se.w>ii witli spccul «arc. Thu farmers will even 
perish with hunger rather than thmk of using the seed rico of so much 
inuxirtaueo tothem. Tho scotl ncc is not -old by auction even tii case 
ofdMr.uutb) Governmout, it being toii'idcrel a- one of tho necessary 
articles fop a fanijly. In tin* c-i^e of ncy’ligcut lamieis tliey buy the 
Bcod from some or laudhml w'lio IS careful to ho ml up rico of any 
v.vricty. These only take into considewtion as a rule, two muii divi- 
sions coarser and finer i.ineties. This stonsl nee of any variety becomes 
tho eeed rice and natup.dly none cm a good crop when tho seed 

is not pure and goo>l. Hut c.iUmttics iifthis natciro do not often occur 
as the rcliUvcs help a man by lending him a jwrtion of tho sccsl rice 
preserved hy them. Here it must bo mcntwuc I that the cultivator will 
never hike Ids 'Cel r»o from .a inmilxjrol jior^jons except in liases wlicn 
he de>irci tocuUIv.itc bO nuuv varieties. The sccil is lent to him at 
donhlo tlio ordinary pruo. Sonielimcs it wi woum that tho cultivator 
has nothing tn live on jiiid caniioi get any juomiy from tho mwlur, 
there heiiig nothing but sccil nco that ho can mortgage. Under Ruch 
extreme circumstiULCs, tho cultivafor approulios tho IJiot or antoLar 
with the '■tored ^ecd rite and re<iucsts a loan of 1dm on this security, 
eiitrciting hini at the bimc lime to tike care of tho storcil seed and to 
lendtlio svinu to him ut the time of ‘•owing. Tho seed nco, in this 
case, is not hold hut inortg.igc»l. The debt jnid is in kind and tlio rate 
of interest is fiO per cent. To illustrate tlie iwiiit— if a aatclar lends 
one muiud to a farmer in Juno or July of 190S, ho will get one maund 
and a half in November or December of Uio same year 190S. No ouo 
will pay or lend rico to a farmer who has nothing to mortgage or who 
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kis not got hi 3 plot plongheil ftod sown. The amount and iatercat at4 
paid in kind. 

The seed obtained in this way is then broadcasted on the plot 
already treated with the rafi process and the plot U ploughe 1 about two 
inches deep with difiicnUy owing to the hardness of the soil. The seed 
IS sown some eight d lys before the regular showers are expected. Th# 
seed germinates a day or two after a gooil rainfall. The seed rcijnired 
\\ to obtain seedlmgs snfficient to transplant one acre \aries from twenty- 
U font to sixty-four pounds, on an average, about forty pounds. 

IVith salt lands which are called Lhari zamin, the method differs, 
The soil cracks in winter and enmmer bat in the rainy season It tam< 
as soft as hatter with mud which is more than three feet deep. A fen 
typical V irleties are grown in such a soil. The labour required in such 
a «oiV 13 not great. What pieparation of the land they have to do is tc 
turn over the clods io winter and summer with a peculiar implement 
about SIX feet long and resembling an Eoglish row. The implement la 
known as Pendikt in Marathi. Transplanting cannot be resorted to In 
such soils owing to the mud prodneed ns there is some fear of being 
boned in it. The <eed is broadcasted after it Is artlffcLally germinated 
when the regular season commences. Tbe seed rice is ponred in big 
ciTcnlar metal vessels about four feel high with a diameter of about two 
to three feet. The vessel may be filled with water or water may be added 
afterwards. At any rate the seed paddy is well salniated with cold 
water till it germinates i.e., for nearly two or three days. The ger- 
minated seed paddy is then token outand carried over to the field where 
it is simply broadcasted. 


(To le continued). 



A method of treating the injury caused by 
the Spines of Hairy Caterpillars as 
practised in Assam. 

IIY 

F. H. Ttbmcd. 

sjtiucs or hair-) of bcveral of the hiitj' cttcrjulhrs arc more or 
jji? less jioisoiions. When they are stuck into the skin they cause 
irritation and inflammation of the inrts afFtYte!, whoso cure not quite 
ca'V. When proper care and immediate steps are not taken to get rid 
of the hairs, the pam becomes more acute aud the parts become a mass 
of continued luflammatioii. I had recently the occasion of witncs-ing 
three cases wluat were afl’ceted almost at the same time of the day. One 
of thcso was not treated at all, to the second, lotion of Potassmm Per- 
manganato was applied aud the third was treated by the indiginous 
method. 

The country method of troatuig sudi a case is as follows s — Place 
seven leaves of .Ifocasm ttuftca one aix>u the other over the afTccted 
part, then over tbosc a piece of slouc snOicicntly big and hot to cover 
and beat tbe |xirt ; hold the stone for sonic miuntes till the heat is felt 
on the iiarts. This is enough to burn the hairs as is believed and it is 
found that from this time the ioCimmation, irritation, and pain begin 
to cease and in a clay or two tbe part is cored. 

In above cases the third method was found the most eft’ective 
and took the least time to cure the injury, the second was not more 
successful than the first iu which the injury was left without treatment. 
Afterwards the first and second cases were treated according to tho 
coiuitrj' method but theu took more time to cure. 

It may be interesting to note that if a hairy caterpillar is 
placed ina leaf of Aiocusjtt iHffiCff and tho whole thing shaken to- 
gether with slight j'erks the Ikuts or spines of the caterpillar fall ofT and 
it seems as if it has moulted. The truth of this observation ia quite 
easy to verify and can he done without any risk. 



College News and Notes. 


Out mug^zino fitiTU witU the present unraber a net7 ycir of iU 
etistonco — a year iu wiich ttc tnist jt irrll continue to inerstsG io in* 
flacnce. Its care and inanagcmeDt also, i>ia3 this year to new hands, 
the senior editor and roaniger haMD^f concluded thcir collci'c career 
and kd adieu to their aiw* jnakr. In taking njwn ns the burden of 
tbb important traat,— a trast whereby wc hope to bind faster the links 
that separate the past and present members of the College — it be- 
hoves us to take a retroipecbac glance at the career of our Magazine. 


There is every rea»ou for us b» congratolatc onrscives on the cxccl- 
Icutrcpntation which the Mag-wmo ImohtaineJ nnder the control of 
the late coramittee, which has j>nt a great deal of honest and steady 
work into it. It has liccomo a etorehon^c of ninch ngricaltnral infot- 
raatwa of both great and siuall imjwtance an I a source of interest and 
stndy to the etadents as we!! as the general public. The wide circnla- 
tion oar Jlagazine commands in the Bombay ?fc«Mency is a convincing 
proof of this. TTe cannot hut refer here in jarticnlar to the strenuous 
exertions of some of the members of the late committee wboso active 
help and leal, though itwasavaloiUe asset to the (’ollego, we are do* 
prir^ of this year. Messrs. II. K. Mehta, T. H. Ahmed, and S. 
R. Paranjpe were among the first aal the hardest workers for the 
magazine. They tende I it m its Infancy an J with fosterin" care help- 
ed it to wax strong. IVe regret thc.c geutlemea liave left ns bat wo 
congratnlate them all, Mr. Mehta for the bright prospects that have 
opened out to him in I5omb»y, and Messrs. Ahmed and Paranipc for 
the sncccssful close to their college career. Wo wish them all fortaae’s 
choicest hlessin^ for the future, and have every confidence that they 
will not forget the lies that bind them to the Agricnltnral College, .and 
upkeep of our magazine, 

as they labonred in its cause when members of the College. 


tho.JifH ' • ‘tousli not einalto 

Itat Here nets o nomlor of fo,l„te, i„ jt. ^g. esaminslion Bnt 

htnserajeetandara ot.ncccssstosmiiataiaBa in the S. As. eni D. 

to. A.. e!as,. H e oflet our best mshes to ilt. Joamdsr who itooj first 





The first Editor and Manager of the 
Poona Agricultural College Magazine. 
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in the F. Af,'. oli'^ ninl bus been nwanlul tho (Jiiliikh*! 
Scholftwliip. Mr. IhL'iilkuiiKir of Iho 13. Aj,'. clxis biicccCiN to tlio 
iwonitOTship of the cnlle^' JiONtcl. 


Oftho Hjicciil stMilent-*, the fir.t jcir men deiiorto^! fliemsclvc-i 
well in the Collcjjo c\iinin'it»ni^ nin! fo nl^o those in tlic tinni ycir, nil 
of wliom h ivo recen e 1 the diplom i m n^'ro iiUnrc. 


Tliore IS a I irijo inline of htn leiils for tho iir;penltnr.il rniir^o this 
year. Ainon;,' the new lir-it joir'n otiss, wliicli now imiuhcrs thirty 
ci'jht, we ha\c mori* ('hnstiuis nni) rrtr-‘C<*s thin in tho jircvioiis years. 
The short eoiirsc ( h's Ins fifteen nnni on its list — an advanro on tho 
nmnbcr of tho last j ear, which shows tUo •'rowinj' popularity of tho 
cUsa and tha cii,'ernoss orjotins; men for dlm-ttion In ntrrieiiUiiro. 


We Wish most hcarfiU all the sliideuts a prmporoiM sear and tnjst 
tint wo shall Iixve tho pie isnre of rtvof.ling bnlliint Hucecjses at the 
end of tho coining year. 

Wo regret tint, tliough tho st'nlenls of the R. Ag. and 13. Ag. 
classes have taken up their ftrm-acork with a will nnd are nnaioits to 
turn tlioir plots to the bc'f ammnt> dime nature Jns not been p!ea«e(I 
to smile gncionsly oil them. Tho conimnons run at tlio l*cginiiiiig of 
.Tnnc giNu signs of a gO'"'! wvmi'Oou, and the 'Owing opcnitiom were 
commenrod ns soon as there was a breik. Uidnckily however, tho 
hrcik has lasted already too long mill is emsing griio anxiety. Tho 
S. Ag. men are all working nnifonnly iit cotton, and tlio poor gennin- 
alion of their crop shows the necessity of ram soan. We rely on I'ro- 
vilenco to help ns to hive a successful yeir in our firm opcnih'ons. 


The ngrionUur.ll course of the degree year has been mnoli changed 
and tho direction of elnngo is for it to lici'onic more and more pnctical. 
Acconlingly tho Professorof Airrieulturo hopjs to give pr.ieticil tmining 
in tho new agricultural Lihoratory. Tlus)caf tho students willhaio 
their pr.ictiril training under tho directions of Mr. Horne, tho expert 
manager of the (hsU Duty. 


On Ritnrday tho 2tth dune the 13. Ag. Class visitol tJio Min|ri 
Farm. There was the demonstratiou of the test of various ploiigli> ou 
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the removal of gn;^arcane -(uLLle. The Director of Agrlcnltnrc, Prof. 
Kmgl.t, Mr. Horne and Hr. A- A. Ma»to the Agricnltnnl Kngmeer, 
and other iiicmljer^ of the a:,Ticnltnral ^tilTof the rollcgo were present 
on tlie i>vca-ion. The Soath-kud ChiHel ploii"l» f mud to Lc the test. 
The stirkuts retarneJ in the iftemoon h iui,« seen the workui'' of the 
power sn^atcane em-hor tli* re lu-tilled. ° 


Very svm after f'lo I'lnrerzitj ewmmitnn? jn March, Dr. Mann 
leftfjrEnglanltotakeawell-earnHandraneh necde«I holilay. dVe 

were all \ cry .,'1 id to L ive him again among ns on tlic re-opening of the 
college term We hope the chanje Lasgreatlv heiienteJ Lira to enahle 
hin.totakenp]n,arla*ni Prof. Barns actol as Prineijd, 

ilnrini. Dr. Manu's ab-eacc. 


n-c tenlep mr pmcerc grectmi-i lo Mr. S. n. Eataiii, 31. A. B. Sc., 

Ik “ of 

^-l !h.h.nKK .c,r.n«t[crI5,l,. Mr. BcMni rto con.« from tl. 
Ll '°'k “ "" » scientist, 

Z I T for tie stnto mil win 

for hm tbc cteem end Inrc of them nil. w. wl.b him sncces, rn Li. 


Fnrth ollthn n ‘‘O’*" “ O'"- oomi'lsto- 

1- nrthcr op.mt.on, mil be remmol after the mm,. It i, ecpectcd that 
tb, new anartcr, w,H b, rcale and avaUaUc neft jear 


labaratorv haTf* ♦ - » * * ^o^icultnre and the Zoological 

piece of arcVtecta-e n L’ <r spwiotw Inll which is a fine 

I-bnrj La, been ,b.ft<,I fr^^lSc°,,,ST‘,““”K ^'*0 
pbee above the Ull ti proper 

Gcrcmcrmlltate'uefLrTT'’'*''' o””'=“ “• E' ‘'“O 

therj H no donht thv th- miW “ i-earty reception and 

nppcnnnccinartaLc ""r » nmst piecing 
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Wo offer our hoxrty t'onj'r.UulatioiH to the students wlio Jiavo 
j;r.\diutoltiu3 year luid whoso nimca wo feel idoa-'iirc in recording 
below 

HacnELons is AfiRiouLTnnr. 


P.itel, Jlngiinlul rA\midi\*>. 

I,diir\, Kinmiu Ktuu-ir. 

Sine, niiondo (.liuc'li. 

Tiilnkdar, .hiimini Mohan. 

Piitel, lUiniliil MotiLlni. 

Bigilkof, (lONindpio Chinirao. 

Slmkh, (’hhotalal Kueliru. 
Parauma, Sadx<!luv U-unclandra. 
lUlucii, Clinliun Hi dor M. I*. 

Slmklii, IIi\ri«il<liaram Navintnim. 
Dlnrwndkar, Puudnrung (lovind. 

DII'LOMATFS l>i 


Alihr.uikar, DiiuodAr Dhondo. 
IhWnili, Bti-iibhai Ping.jhhi. 
Medadkar, Pittntmya Sad.isluv. 
.Inrimain, Nnraynn Bilvant. 
Untt, Sicliindm Krislnia. 
Iliilkoti, Riuinnagondii Ycdlapin- 
gnndii. 

K.atlu\ato, Vislmn Man()har. 
Pdnani, Man!;li.ar.ain Neiiumal. 
Vfti'.liuiiv, Sada«hatjkur Mani- 
sh.nikar. 


AoniOt LTUIlR. 


Ahiued, PuaI Ilaquo. (lupta, S* P. 

Marnnidir, P. N. Ihrakzai, Mnhomwl Usman P, 

Mamikar, L. S. 


It with tljo deepest feeling of ^op^>T^ tint tre ncohl how tho 
death of one of onr ])\?t students— Mr. Pnn<h.ankar .Tnynshanknr 
llhitt, Tj. Ag., B. Sc., who dicil nt BerUu on the 6th of May last. lie 
joined the Agrlcultnml and Science branches of tho (’ollcgo of Science 
in IttO- and jusvcd the final examinations of these courses m IDOG. Ho 
stool fir-t in all tho three AirricuUnml oxamiuations ami jn'ise 1 in tho 
second cla«!3 at tho B. Sc. liis ronrso was all along a \ery hrilU mt ono, 
lie was apiioiutcl Lecturer in Chemistry nt tlio Agricultural Collogo iu 
April 1907. In «Tnly of the same year ho received tho Sir JIungaldas 
Xathubhai and tho Bombay Oovonimcnt Scholarships to proceed to 
Cambridge wliero ho wis to study Agriculture and especially Agricul- 
tural chemistry. Tho climate of Ihiglaivl did not agree with* his health 
and he had to return to India. Whilom India ho looked quite healthy and 
the best medical men advised liim to go back. But as soon as ho wont 
there, ho again ho:amo ill and so went to Berlin last vear for change of 
climate. There ho became so serionsly ill that ho could not be removed 
even to England. IBs friends know that ho was very ill, yet tho nows 
of hU deith wu'^ a greit shock to them, lie was so much loved ami 
respecte I by his frion Is that the impression of s\d fcoliug ou tlioir heart 
cm ue\er be wiped oiFcveu by time, lint tlio sad feelings that must have 
ONcrcome his pironts and wife are beyond imagination. May ho rest 
ill peace. 




College Gymkhana. 


Since tiio last issue of onr Magazine, the Gymklnna activities were 
m abeyance owing to the University examinations and the vacation 
which followed. On the reoitcning of the College on the let June, its 
asual spirit and animation rctnmed with the return of the students all 
full of renewed vigonr to work spiritedly in the field of agriculture and 
ID tlie field of sport. All were eager to set the Gymkhana agoing, ami 
as soon as convenient, on tUo 8tli of June, a general meeting of the stall' 
and students w IS held to elect and entrust the jevr’s business of the 
Gjnikhina to a new committee. The election is a very representative 
one and we trust will ho fruitful of greit good, pirticiilnrly in the 
fostering of love for sport and m the spread of fellow-feeling among all 
the members of the College. In wishing the new committee all success 
ia its onerous work, we feel it out duty to offer our best thanks to the 
retiring committee. We thank epccially Mr. D. L, Sabasrahiiddbe 
who for two years in succession os Chairman of the Gymkhana— a 
department which is as mneb the essence of a College, as the scholarly 
eruditioa which the College aims to iolnse in its stnients— did all he 
could to preserve an even tenor In all matters pertaining to it. Many a 
dehcate question is liable to crop op in a Gymkhana which unless 
delicately handled may disturb its progress. We are glad tiiat the 
coolness and general disposition of Mr. Sabasrabuddhe paved a smooth 
course for the snccesslal working of the Gymkhana, and we have no 
donbt that Mr, 8. L. Ajrelcar who succeeds him will prove himself as 
worthy and become as popular as his predecessor. We feel sorry also 
to lose the excellent service of such able workers as Messrs. Kathavate, 
Patel, Majnmdar, Dntt and Manvikar who spared no energy in the 
cause of the Gymkhana. W« feel confident that the new members will 
follow their example and do as much aud even more for it. The 
members of the Gymkhana and klagazme Committee are . 

President ......H. H. Mann Esq. D. Sc. 

Vice-Presideats p,. Knight Esq. M. Sc. 

W. Boms, Esq. B. Sc. 

Chairman s. L. Ajrelar Esq. B. 

General Secretary ,Mr, B. II. Bbadkamkar, 
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Secret rica for : 

Tennis Sir. S« V. Sen. 

Cricket. Mr. A.X. ItckoIIo. 

Footlnll nml Hockey ...... Wr. G. M. Abro. 
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Members 


Dr. II. II. Ma»D, d, sc. 
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Mr. B. B. 
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The dilToront Secretaries have taken dnrgo of tbeir rcsjicctiTO 
duties nml already begun earnest work. Mr. Rclicllo is striving Lanl 
to liavo n i>lcasant season m cnckct. Ho has armogctl several fixtures 
with locil teams and some matches have been already held. 'IVo hope 
lio will bo able to get up a g«.x»l team this yMr and win manyoftho 
Rwtehes, particularly the Challenge Shield Ilntch. Co-operation and 
sound practice will stand us in good stead. lx:t our cricketers join all 
in the gnmo with a good will and practice regularly bowling, batting 
and nl»ovo all fielding if they wish to cam renown for the A gricnltuml 
College. 

The Tennis Secretary has kid to be bnsy owing to the fair weather 
premiling which though propitious for cutliusiasts in Tennis is keeping 
onr firm too dry. "IVe nro glad to nolo tkat a now Tennis Conrt is being 
prcjiarcd on tho college grounds opposite tbe ehemistr)* block. 


Tbo Hockey and Footb-all department is yet in its infancy, and has 
Jlr. Abro ns its sccrctiry. He is just tho man for it and will, wo hope, 
inspire enthnsiasm among the stndcuts to join heartily in the game, Two 
matches ka\o already been playwl and tbo results do credit for n team 
of tyros such as ours it. IVe hope Mr. Abro will be qmta euccessful in 
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all be cnilertakes. He ooj'bt to l>3, feince be bas tbe Ii\ cly co-operalioE 
of Prof. Bom*, ^ho, we are told, is very keen for tbe game. 


There is an bmpTOTemeit ia the Beading lloom. Ahoy has been 
employed to look after the newsjapers and keep tbe tables in order. 
We are m receipt of several magazines and as some of them are very 
valoable, it was re^olled at the general meeting that they shonld be 
kept in tbe library from where they might be i—ned as bbrary looks 
by tbe stnlents. 

HccouDts of the College Gymkhana for the year 
I910-19H. ' 
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R«. A. r. 
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General Secretary... Ta (i 7 

Total Rs 

1034 11 

3 

Total Ks 778 S 0 

To be recovered...,. 

200 0 

0 


Total Re 

1234 11 

3 






Improved Agricultural Implements, 



Over 4,000 of <mr ln»|4rmr»u »r»* imw it) iko. 

U'«! \{ar\ufa<’tiiri' iti riir(iir3 thr tiU J— 


(.liillcit Trun I’luiijjh K>t, 

*♦ 

IN. ,K. V 

„ „ „ „ 

U) 


»i t« »i t» 

}‘2 

lO-.Vf) 

»i j» ij « 

Hi 


Uanil (Jli-ifC Cutler 



lo-r.-o 

rrktionlf.- 4 lluUrr 0«-)riiif' Iron f«‘r 

Wnu-r^lfiH ... ... 

K-B-O 


fpr till* iM'Xt iir»* «mv irmly lUifJ t'mWaly 
tJAl Improvrmvuts w{r twt yr-tirV, 

Onlrr U\'\h\\ , 


U ,hhj mj. 


KIULOSKAR BHOTHEUS, 
. ro*»c KinT.OUKAnVABT, 
f Aiua.w fimr, Di-r BATATIA, ) 



VoulllJ 


OCTOBSn J3J1. 


[Na2' 


THE 

POONA 

AGRICULTURAL COLLEGE 
MAGAZINE. 



POONA : 

FaUffED jr TBS P^BSS, *B3 FBStlSKB jlT P0BS» 

By 

Vishnu Narayan GoVhale 


1911 . 



rOO^^A AGRICULTCRAL COLLrGE ItAGAZKD. 
Maguzino Committee. 

I Ml 

- \ Jii 


Ediiocs- 


ItufA-orns — 


Mb. B. B. Vkttu 
Mb. T. IjOBO. 
f Mr. V. N. GoKBXtE. 

( Mb. O. B. TArwAiSAfi, 

Members. 

n. H. MA.VS Esa, D 6& Ms. B. B. Josni, 

B. B. SAHABBABrcr-Hi I>.Ag., B.Sc. Mr.. Y. D. VTaqtaki. 


Notice to Contributors. 

The Mag»» « at tJje <ii«po*J of Pwfe^or*, pwt and present itadeoU u 
vtH »a onldd nog ip«aa< inUteal ro agrieoltnre. All cootnltitirjn* •hoalJ to 
wilUea on one *»de ot the I'apor and are nVjevt to »och needful 

emendations may I* consiatect with thetr ideas and rejected arljcles soil not 
tttumed, I t 

BiaJIagarine mil be fublished as follows —Ijt July, III Octol’er, Isl 
JannaTy, Ivl Mtreh and conlrifcntoe* are tesjuesled to lend (a ttieif conUibuU’oo# 
at least one month l«!ore Utc date of poUicatioa. , ' ‘ 

B. 8. PATEL, ‘ 

Editor, r 

roOXA aVoMCClTTRAL (TOIitOr, ItAOAmX, 


Itntcs or Subscription. 

.Veaily lolaod ... ... Tj. S 0 0 • 

„■ ... ... foreign ... ... C-1, 

Single Copy .« ... As. D S 0 

For AgncoltoraJ Stndents Per year... ... Ue 10 0 

Conespoadenw eoncemiBg aubscnpbocs, ehaogc oi adJresn, andiueh IiVe 
icatSera slionld t* addrMed to Oio Manager. Sobscrilora ahouIJ always wnto 
tlieicrcepcclive Coll Bomber while sonfyteg tbeli ebango of addrw w rwsatUng 
wlbcnplions Ac. Applications for speciiDeQ copies asst always accompany foor 
annas Postage Stamps. ' , - . > 

KATES OF ADraETIBEltEOT. 

1. AdecrtisementscoDCeniiiigBdocstioml and Agncoltwal matters wiH be 
accepted for insertion in this Sl^azino at ntea giTOn Iclow i— 

Ferp^, perinsertioD .. ... 8 Snpees. ' 

' Per half. page ... _ ... 5 Rupees. ' 

c . /" P»se ... ' ... ... 3Knpe«. ' 

1 .ti- ^dTcrtsemeots will he puliKlicd if adeance payment w made by tlm 

deertsenaodone copy of the magatme will be supplied W him grihs. 

a., >? win be published in any issue that does not reach the 

Sfinager slianjaat Iea»t dfteea days before the date Of puMicsbon. 

, for longer rasertioo will be accepted st rates to be ascer* 

tamed 00 apilicaton. , . \ - * 

,.^,5**5**-‘*^®ttmn5catiw»abinildboadaresscd to the Manager, the Poona 




Vol. 111.] 


OCTOBEn 1911. 


LNo, % 


THE 

POONA 

AGRICULTURAL COLLEGE 
MAGAZINE. 



POONA : 

PSJ’fTED /t TffI PCBU5K9 JIT >0911 

By 

Vishnu Narayan GoVhale. 


1911 . 


Price Hs. 8. 



■ CONTENTS. 


Pact. 

1. Editorul 

2. Openin': Ceremony of the Agricultural College Xew 

Baflding 

3. Potato Cultivation in Umreth t — M- I- Patel B. Ag. ... 87 

4. Potato CnUivalion at Belganm 

H. S- Huemath, L. Ag. ... 8S 

5. 3Ialai Cultivation along the Kri>hna Talley : — 

B. R. Bhadkambir ... 92 
C. Oar Koakan Staple Crop M. N. Padwetar, C. Ag. ... 105 
7. Coconnnt PLintation in Western Portugnese India - 

S. P. Ka2a.*e ... 120 


S. Cultivation ot Bamboo m As5utQ Xaresb C. Das ... 124 
0. Improvement of Khandesh Cottons : — K. D. Kuliarci, 

Cotton Sopervifor, Xorthera Diriiion ... 127 

10. Ohsemtioa- oa Tillage Cattle : — F. Gracias G, B. T. C. 

Demonstrator m Teteanarr Science ... 130 

11. College Xeivs and Xotes ... 134 

12. Gymkhana Notes ... ... ... 129 

13. Advertisements. 




THE CRY or INDIA FOR RAIN. 
" How long, O Lord, l\o\v long ? ” 



The Poona Agricultural 
College Magazine. 

Editorial. 

wntt> tlw iutnvln<iory irtule to tha rt»ni Agrirn!tiir.il Col- 
Jtige Mvgut'ie on tins >)i’i isioii tinier I’iMi Iifcion'i tii wfneh one 
r.in }u\c httl'* lirtt sorrow For .n.omlcr.iblc jnftirm of tUa 
oiantrr, an i uhrl> «»l tlij U» uSiv tin) mvitoan Ins 

liocn ininin"icti{; an'l f inuiij ^coitu tbo alniMt incMti{>lu result. The 
r>ins l:roV,e '.cry s!itisfu'tonl> m the owl j }>»ft itf .June, .W'l g>Jl pro- 
was nalo almHt lU ov^r the U.»ml»t.y I’wstlency with the sowing 
ofempi. Bnt at the rDm-ueiioemmit of -hity there wui a riinoin ceaia- 
tiou of run, ftol 'Infmg whit IS iiMiiUy the wetteat montli of the year, 
pruetivsUly no run fell m I'lOjirit or the Dcccvti. Hirly in August con* 
Ailinn^ chaage-i 111 the I* ivui. In the ei--t, MiiUeient run was raccivotl 
wlul' in the west only just «*nongh fell t«* prctent the crojii from sniTer* 
ing si'fsonsly. Ixiwer <««ijirit hvl cnongh, hot upper Unjarvt atiil 
Kathiawar W"»ro prietiailly runleis. As wo write, the ehvlow of fiiroiufl 
is over three Criilsh ilwtn* t-s tiw IUokU Sure tn part, ICithiaw.ir, and 
the SUtes of Northern <jit|irit. witUio the hnmdirios of the Bombay 
I’fcsiilflucy. Alrevly f.vider IS soir.'o, th*s price of eattia Im fiUen to 
almost nothing,— .anrl the crops have largely withercil on the 

gnmnd- If the Lite rains are g»>l, there ts still hope that the worst 
nny lic «a\ecl, — bnt thvt Is all. 

It ficems no lor comlitions of coming distress tkit we ought hardly 
tospeak nfa joyous e^ent auahas tbeopanm" of the College hiuMiugs 
on July IStli by H. K. Sir (Jeorge CUrkc, ti nernor of Dimhiy. A full 
arcocink of the cerenifioy will be routi'l m .mother pirt of tho present 
IssnG. It is very sUisficlory tliat aftw’ loug and wciry willing the 
ro»*na Agricnltoral College now has a worthy iuliiUtioti. W’q are 
proa I of out new h liUings. They nee certamly the finest in Poona— aiitl 
possibly the finest college bmidmg fa IV'eatera laih'a. 

The articles in the present nurabof of the college Magazine will bo 
found qnite up to the nsnal standard and we may call attentiou to some 
of these which seem inrticalariy worthv of aote. In the first place, 
10 
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tiew SK tire* articles oa oluTa'ira. Ojf of tlie>? i« tr oar old* 
friend Mr. B. S. HireroAtli, and i' df^ptire of the n-timf-s adopted 

in the garden di>trictToa 3 iBelsaaEi,wh-re intense agriealtn-e tie 

nile,aallaitlTaUt.rin5arentoflL'. lOJ p-'r acre. Tie other eiaaple 
tells cf the economies, practj'ed and raethal- aloj'tel in the far less 
fiToorailjsittsatedivMticjnofths Ktira district tonai Umreth. This 
article is It Mr. M. L. Fatel, B. A?, whose heme is in the xerr ares of 
which he speaks. 

TVe are often asV>>l a> ta the artnal oonduioa of th- cattle in an 
Indian rillace. Qmte rerentlr at Pr. Maca’e sagtrestion, Mr. F. Graeias, 
G. B. V. G. took op the ftoje of thecattU of a Deccan Tillage, near 
Fcma, with a new of fiolmg ont exactly what their condition is. Be 
giTes a prthiainaTT aca:^niit of what he fixmd in the pre*<Qt onmher of 
the Magazine, and it will qoicklr be seen that Li# experience raisea 
mny peents of great isterO't. 

The eoltiratina of the laad'lori’ring oar great ri«r* i* alwaji 
peealiar. Tie soil# are often terr deep, xerrrivh, and terr well rap* 
phei with water,— and sneh land* are almost always conrilered to b* of 
great Taloe. The so-called « 5 .’ 4 i laal* by the Kri*hna rirer fora per- 
haje the larget rich a."ea on Ovir side of India, and the acvoaat wHeh 
Mr. Bhadkamkar gi*es of what he found there will l>e fecv'gcised a« of 
special interest. 

We will only refer spedallT to me article, —that on the improTe* 
ment of Khaedesh cotton. Tie story which Jlr. Knlkarai tells of the 
estractiTO of one typ^ frena the indefirute mixture which preraD'* in the 
Khandfch cotton aN c-aally grown ># a fa«c:aatipg one. If tie work is 
coahaaed, and if the people can b^ indneel to select tie most pro^t- 
ahle cotton fr theaselrea, then, u cenainly seems to mean a brighter 
furiira for thi*, perhaps ( arith BTir ) the greate-t cotton growing tract 
in the Ea»t India. 

The namler of tie ilagarine t iasaM at the l.e5nEin- of tie 
second college term of 11>U. Weagam send it oat, hojdng tlmt thein- 
formatioa which it wataias will be ftnial ralcahle, and al-o that it will 
in«pire others to collevit and record farts of agriraltaral interest, wherer* 
cr fonad, for tie benefit of their fellow agricnlturists of erery kind. 



OPENING CEREMONY OF THE HGRICDLTDRHL 
COLLEGE NEW BUILDING. 

to: 

Tbe foUowiag ittccslof lb.* oj-eaio 5 o£ the Afncalturil Ccllese Bclldlag 
ty fl. n. Sir George Cfijfce. Goverao* «f BbtaKiy oa Jcly l*tJi 1?II i* takea 
from the Time* of Ic La. of tl^e oext two day*. 

§ TS EiwHency the (toTeni.>r oq Tue^liv aflcmooa performeil tLe 
openmg ceremony of the new hoihUng for the Poona Agricultnnl 
C*>Uege. The crent is significant for it marks how the movement in 
favour of agncaltnnl development in this Presidency has grown since 
its first harable hegtntnng* as fir bick as I ’>75. From thi-* in«titafia3 
will be torae-l oat nit wiut one might cill «*ompIete farmers. Farming 
cannot be tanght bj mlc of the tbiunb but only br erj’erieace; by m**)! 
equipped at any rate to nuke the bc't nse of their land and traineil to 
tnect any diiHcolties that may anse. Their valne to the Agricaltural 
department is not small. Ff«)ro tins source are obtained the ejqierts 
who do sneh escelJent work tn advi-iiig the people as to the bi5>t method 
to pQrsae with regard to their hoi hugs an I al«o by suggesting how 
best to improve the lot of the agncuUoral i»)palatioa. north and sonth 
and east and we^t. Not oaly the Government, but al«o tba Nati\ e 
States have realized the advantage^ ts be denvei from the employment 
of men thoroaghly conversant in theagricultuml problem^, while pri- 
vate gentlemen and labourers have shown that they are m no wise be- 
hind the times by enlisting from tlus college trained men who will 
develop the land to the be^t purpose. In tlie matter of progress in this 
direction the Bombay Presidency ciu flitter itself tliat it has shown tlie 
way to the rest of India. How ranch of the sneoe'S of the institution is 
dne to the zeal and energy of the Principal, Doctor Hirold H. 5Ianu, it 
is impossible even to guess. Certain It is that but &t his patient pecseve- 
lance the College of Agriculture would not have been the force in India 
that it is at the present day. The inaugunition of the institution is an 
earnest of the desire of Government to help the ctiUivators who form the 
back-bone of the country. Bat there are other and pressing calls npaa 
the revenue of this country than agriculture and not all the elapienco of 
Indian politicians can extract from Govemiuent more than a certaiu, 
though ever increasing, sum. Sit George Clarke put the matter plain- 
ly by saying that more research work was coatinually required. The 
problems solved by Western countries did not always apply here. More 
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demonstmtioQ farms must be got pcattered tbrougbout the districts 
where the farmers can be taught. Erangelization work must be sys- 
tomatically pursue 1 and the younger generation must recci\ e a practi- 
cal grounding m the elements of agncnUnrc at rural BcliwU. AU this 
denaands ujoney. Surely it w not asking too much tl*at boino wealthy 
Indian philanthropist or philmthroplsts should come forward anil con- 
tribute liberally towanls the cause ofagricultnraJ cJncation. There 
could !« no better obiect 

There w is a I irge gathenug in the ccutral liall of the new building 
to witness the opening ceremony. Decorations were conspiciions by 
their absence instead ol the liiisli display of flags and bunting associated 
With ectemomes of t!ii« sort. rresU, green pi mbs distnhntcd round 
the hall at the foot of the f.taira Iciding to the library tinder the dome 
and in front of the dais for the reception of tlic distinguished guetts re- 
lieved the Boraewbat bare a.si»cct The Governor, arho was nccomiEinied 
by lady Clarke jnstrecoacred from a rather severe attuk of fever, was 
reccired on arrival by Dr. Marm aivl the otlier members of the college 
itaff. Among those prc«cnt were the Hon, Mr. C £. Carmichael, 
the Eon. Mr. ^1, D. Ghanbnl, the Hon. Mr. G. K. Gokhale, the 
Eon. Mr. E. A. l/amb, Mr. G. P. Kcatingc, I.C.S., Director of 
Agriculture, Mr. L. C. Swifte, Cellcftotof Poona, end the Chiefs of 
Bhorc, Jchallcamop anil Mirap 

Dt. Eatold Mann, tl>e Principal, in asking the Governor to 
declare thebuiMiiig open, siid s— 

Purpose ol.thc College. 

Your Ewellency, la lies, and geutlcraon, wo meet to-day to form- 
ally open and devote to their purpose the buildings of the Poona Agri- 
cultural College in which wc are .osocmblcd. They represent the present 
consnmmation of a moveraont which has been, with sets-back at varions 
times, increasing in force ever since the most disastrous famine of the 
last fifty years — that of 1877. A wi«h to iocreo-se the resisting power 
of the people against a similar Twtation by more wilely sprevliug a 
knowledge of the most unpoftant of the agricultural sUscoveries of the 
West led to the commencement, in a very humble waj , of agricnltural 
edneation, especially inten<led for those who were to bo leaders of the 
jieople. 
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Sinro tb-it Hmo the whole idea of a<jriciiUiwAl c-liication and 
v<\lno in India lias pissed through many licissitiidcs. After a course 
was cst»hlishc/l at the College of Scieiico it was ijaieWy neglcrtcl, and 
rank almost out of existence. Another revival of Interest took place 
twenty yc.»r.s ago, but it ripMly jnsawl away, and l»oth the i oiirhO and 
the atndeiits almost disipjicirctl. Since the scries of torrildo famines 
ffiMJi ISDI) to 1001, however, a more sUhlc iind genmno dovclojmitnt of 
interest m agrieuUnnl development and henro in agricultural cslucifitm 
seems to Itivo arisen. AikI the sell is pat t«> the mmoment m that 
direction by the existence of the hmhlings to be opcacd by Yotir I'x- 
cellenoy tinlny. 

Test of Success. 

For thcao buildings represent in themseUes not only an cdnritional 
institution though c Inc itKin w their primiry piirpise. They are how- 

c\cr more tlian thus. They are the centre of a moiemciit, which I think 
I may say w liciug felt mere and more «i iMirniril ore w every ye ir, In 
tho dirci tion of agri« uUnnd impnncmciit. U't us coiHulcr for a moment 
the work which IS done at this college «s a centre. In tho first place, 
tills institution Is a irnivcf'ity College which trains men for a degree 
in AgritfoUnfo, obtain iblo after three ycirs’ w.irk at this College. 
This is intended to bo a course of ns high a clwrartcr as wo ran make 
it. Thcftafi* will not be content if it js less than the l^ist ngricnUnml 
lonrso in India. Tho men whom we desire to turn out will certainly not 
bo competent farmers, bflcanso there aro cert-iin asjiects of firming 
which cannot lie taught at any college, but they will, we hope, be men 
who will have the e<jujpinei)t iic<‘es'<‘jrj' to obtain, after Kome twining on 
an actual farm, the boat results from the cultiintloii of whatever holdings 
they have, ami a power to meet difliaillica wblcli may anae wJiicb tliey 
conld not have otherwise. The coiirao hero is a \cry pmctic.il one. In 
the field every fitndent has to cultivate land and ilo all the operations in 
connection with it i\ith his own lands ; he has, at another stage, to 
manage an area and jirtseiit n Inlanco sheet of tho resnlts ofLis manage- 
ment at the end of a year’s cultivation. In tho study of the sciences on 
which agricnlture is based, on endeavour is mailc to have tlio same 
practical rhanicter predomimnt, and Iiciice tho necessity of the tine 
erinipmcnt of laboratories in the two buildings to bo ojienci to-<l iv. 

I am often askc<l where the studenta whom we turn out go to. 
Some, and I think an increasing anmher, eitlier go Uuk to their fiimily 
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e^tate^ or el'e take op raltiradcQ «n Hi'ii ora apcoaat- The caialisr 
\rbo df* tti< ■oill really be tbs fical te«t oftie nieeeN« of isy ssErirol- 
tnral college. Airain, tie Argireltoral Departmeat h staged from tie 
gralaate« oftHs OoUeje, aad I am rnr jsvrsd of tie tnrk wiici oar 
pa-'t 'tndeats are ddng id ooasertioa with it, aad tie eatinslssm wiici 
many of lism eoatmne to «i{>T la tie work of ^p'ea&iBg arriniltnnl 
improvement among tie j*eoplf triici is committed to tieir ciai^e. 
Otiers again eater tie paibe rereane serriee, in aewiaace wlii 
a dedsioa of Go\ emment 'Ome Tears ago that tie presence of mea train- 
ed in agricnltare is desiraWe la all departments wiSti JaTC to deal wlti 
tie rural population. Chiers arain are in demaal for tie serrices of 
Tanons Kative States. And now a demand is arising from prtvate 
gentlemen and landowners for men trained here to manage tiar lauds. 
I iavs for mstanre two applicaticos for soci men I'efj-e me at the p-e- 
«ent notaest. And there are other demand' wHci time fails me to 
meatioa. 1 am Icofcng forward to tie time wi^n we shall Lave repre- 
sentatives of tie training given by tUs coU^ all over tie Bsmiay 
Presidency, and, even all over India. 

Paring tie last three or fmr years a demand has arisen for a diSerent 
tooTNe. Many landowner'’ and farmer'’ aoas who cannot attain to 
Ligi standard of general edacatioa wluei is rigitly basted oa for on*' 
regular oonrse wub to Lave tie chance of oitaiaing tie trmamg b tie 
l>e^t methods of pmctioal farmbg wluri we can give. And hence, we 
Lave estailisied a very popnlar one year's coarse b practiral 
agncaltore a^er taking which every yoang man leaves ns to pat 
tie method' into piactice on his own land. The tots! nnmier 
of stndents varies between one ioadred aad a iaadred and 
aad ten. There is no present intentioa gdng much l»eyoad toe 
hundred and twenty. Bat this edncational work is onlv a part, tiongi 
tie primary part of oar acrivity. 'We eadeavoar also to be a re'earch 
centre b connection with problems relating to agricnltn-e. Evert 
member of oar staff is experted to devote time to such vrotk, in other 
words, is exjiected to be an bvestigator a« well ns a teariier. In^uirie* 
keep pouring on from private fameis from Government and from local 
bodies which demand research before adequate replies are given, — and 
there is almost endless scope for activity b this direciioa. The necc'- 
fiity of this work justifies thedcrotioa of a very considerable portion of 
these college buildings to giibg facBiries for carriiag it out. 
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Varying Hctlvitles, 

Eat w« a^^ cjk cal.T Tfc* fj-ttii u aa tz.-rjsib-C 

a liir.n't of a^I^altoral bf’nsiti-’c. la^alr;-*? ar^ ct'c:b=jllr 
wce!Te<l aaooatia • to th.'Csac'ls p<? a^asssi, for oforrait: 'c. f.'r 
for iirpUri'iats, or fo? to tK-s T-xrjHr* d-ipart=i?a.t5 of tti-* ooUrc*- 
Oilti\-itor< vfcii th-* pi «vea fran vrry cocal-ifrabl^ dKraz ,‘e', ani b 
iaoroii'tc^ caaibjrj. Tbo oS.’erj of tia oollrcraot a* th* eirvrts c:■‘tL^ 

A^IccUaral t>rp\rt=i-fat ra th^ir rir.*»c* l:a.*s, ar:i I arr L’p.'fol tin: 

tiir* aspect of the cotl^ w-cck wxU ci'cttnae to tiz:.* g-vs oc. 

To accomplish th^e rirlocs- actmn-*s the whf. h w-c ar» 

assembled to oivs ti.'-daT fcotelvea Tfcer Trcrr de^i^eil br the 

late Architect to Goveruzsezt, 'tr- carr.el thremrh 

cader the control of h£< jzcceeacr Ur. W ittct* Tee actz-ii <tporrisi. «£» cf 
the work has leea ta char^ of the Ftblic Work' Ptpirtmmt. aal 
specullr cf the Eaecetiw Ehi^ecr of Fcoc*. 3Ir. W. K LecK aoi 
his capable assi^taat 3fr. W, th Djbsoa. The scheme hv> v>.;, isclzt* 
tug theparchase of the Ltt-l, >mce rs imtatba ab-c: ei^h: ItVb-* of 
tepees, whil* a further sum of Rs. 1.'?.“''“ is 'arct.''t.*i f.^ the 
cotKtroctiott cf a drs; cUss o'Ue-* hoste!. The mau > ^le-e IcHi- 
iug ia which we are met, m which all w»rk. except thi: relitmg to 
chemistry au-l physics, will be o’ccectatel, hi. o''t K«. ■{ Ukh% whit* 
the smaller ooe desuteil to th-*'e subject? ha* rs'pu'id a I :t.e oeer Rs. t 
lahhsf. I am hopefei that a Isrje cembT »focrg:s:s of tc~Uy wiZl b* 
kmi eccegh to mspect a targe part of the^ lc:l'i.zr^ b'f.'*e leaTiz^ 
to-diY. 

I CAimct oeisi* with'ni: Kcallicg to your o'ci-e rh-* mm* of ou* 
sreo was the Uf-* anl S'''cil cf this CoUecr* 'chem*. — aal it thcc cf th* 
whole developc:?*!!; cf the agricutmmi d'partmmt — whit-*- he wa>her*. 
I meau Sir John Ucir JIackeum*. Fp^ci a T“ry esrty p.irt of hf. 
career, hediYut.’iiHmsiIftothedrvelopmeut cC azncutru'al iat-er»^% 
and toD> part of h ci-^ than to> the imppjvemmt of amreutrara! edzoa* 
tree, aud ultimaiely to th* orgamsit&'c cf thi* Cbtleg;. Anr uimmri* 
tioa ceremony wi'cti be bo’mptece which dri c''i: refer to hb sdI*£i 251 
sernces- ia this dZreeffen, 

Year Excellency, la He', au.1 geatlemen, bei 're I sit d ’-jra I ma't 
thaak yea oa behoof th** OsEege SaJiaai my^jli fcr jeer pr^eace 
herit>dj.T. 'Weare, cae anl all. aoxr'a* t' make thb dae mark 
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miotLcr '-trtge ii> tbo(le^elopmcHt of tliogr«t t'lii.e of ngrlcnUnnl im- 
pro\om3ut f" wliicli wa bive «lev»>tcil oiiisebc<. "We feel lint yonr 
jire«eiice IcmU} imlicnte-* jww ^vmp^tliy. and feeling >ttTC of tint syni* 
jnUiy we 'hall go forward with reoowoJ energy to the work wkich la* 
been pKceil lu our Innds. 

SPEECH BY HIS EXCELLENCY. 

IIi 4 rAcollenex tbe (Joxeruot reiihiug ssii I : — Mr. Kwtinge, Dr. 

Miun. hiiie-> aiil gentlcineij,— TKe siyiiig tint thj best serviro Uut Bii 
inlmlinl or i Gioernm'ot nn r.wlcr n tinuika two bimles of gnns 
"row wliero "ue grew before, tbongh hickiieyal, crabi)Jie'‘ a pRichial 
triiUi too often forgotten To Indn it i> »iv:wUy even %ita\ly applic- 
able AqI I wi-*h tint In liuH were more aliiu to iti bearlug upon 
till) life of tUe people. I’bc Ci'onointc pasitiou «f this conntry and tbe 
pri>'p.*rit\ oftbc itn"es'lepcnl muulr .ml in«>t always so tlepened 
iipoa tbe pro>luoe of tbe*ml. Tint h. in axiom wbirli each rccnrriug 
raonsoon rUntU uaptC'i ujhui owt tmnd'«. and while the growth of in* 
ilU'triO', wlueh is 'texilil' pracceling, will *eryc to rnpplcmeat the re- 
soitrtcs of iQiln nod will, toa limitoil extent, operite m nn insuranro 
ngim«t bil sei'oi'*, igricttUnra h lUo bixl-roikon which the well-being 
ot the vast m\y>nty of the peiple will conUono to to*U Whether the 
to 1 1 supply of the world t* l>eing .i leipi itely iiniutaiued is n great ques- 
tion on wluoli I ciiinot enter, but iii moit oonntfies, Indu uot excludol 
forces ire at work which fcti-I more anl more to reilnco the producer* 
and to inerevvj the uniuhet of months which must be fillol bv the lalioiir 
ofotbers Highly ininstrializcdcoimtries, such as Oreit Hritain and CJcr 
rasny, have les'ol to be able to feed tbem'^ehe^. Tlie United Shtc^, 
tormoreh .1 greit ftKxl exporting country, will before long bo in tbe s.irae 
position, and meanwhile the popnlatioa is steadily inert-v^ing. In the 
goMcn age of India when one wu rich and happy, na age I frequently 
hear of but of wliKh I fill to find any trices in history, the population 
must hue been relatively small. Daring the perioil of British rule it 
has rapidly mUancevl to the enormoto fignto of .U.> millions. Tbe pro- 
duction of the soil still feeiU tliis greit number and famines have not 
m modern times entailed an ob«olnto dcfieieucy of the food supidv of 
India as a whole, but only th 1 enlianoemeut of priee» due to local scar- 
city and to the co't, of tmnsjvort. lu the futvire a ranch larger popn- 
altiou will have to be fcl ami it is probiblc tint the number of 
prolucers will roUtiTely decrease. I\'lwt available reserves of land 
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ejist to meet tlic gro^g demands cannot be exactly estimated. 
In the statistics for lP05*t> the caltivnWe maste other than fallotr 
for all Imlia i'* retnrned as more than 11*3 million acres. This is a 
larger nrea^ bnt mneh of it, nnless climatic condition^ change, Trill 
never be prodaetire rrithoal irrigation. In oar presidency alone ttd 
hate mote tlian 7 millioos of acres of such waste land, ot which more 
than 5 nulUons are in Sind. TVhen the ^eat Sln-i irrigation project is 
carried ont much of this waste will be tnmed to prodnetive account anl 
added to the nearly 3| million acres alreidj irrigated in that province* 
In the Presidency proper we had in lOOS-O about ^PJ,00') acres of 
irrigated land to which additions have since been made, and when the 
fine project of the Kira Hank Canal which I earnestly hojKS to see 
begun before I leave India, is accompUshed, there will be a further in- 
crease of about 650,000 acres. By means sneh as these a part of 
the available waste land of India will be enabled to add to the 
food supply of the people in the fotnre, but much will remain 
waste for eier. Irrigation is possible only whc.*o the con-iitions are 
favouralde, and while in speedy dry areas pn'jects entailing an 
onnnal loss are jusUded by reason of their great imlirect advantages it is 
a sound general principle that the large schemes sbonld jay tbea way. 
Ihave sofardealt only with the question of agrienUore la its relations 
to the fvxd supply of Inlia, but there is another important aspect 
of the matter to which I referred when opening the Agricnltoml Con- 
ference in Poona in 100?. The total export of articles of food and drink, 
the pjodace of the land in lPOO-10, was Talnoil at more than 32t ail* 
lions sterling, showing an increase ia five years of nearly A 1 millions 
sterling. In the same year the value of the total expert of the produce 
of the soil was about 81 millions sterling. This means that India re- 
ceived from abroad as profit firom the cultivation of her land a sam more 
than four times tie land revenue an! S2 miffibus great er than the net 
total expenditure of the Government in that year. The imni er>^ econo- 
mic advantage of this huge transaction must evident, and there is an 

importani added grin resolring from the surplus prcdacti>a. It creates 
a reterve available fbc the needs cf the worit rears and, as was shown in 
1?00-1, the export of wheat instantly dropped to trifling figures. I hope 
I have said enough to indirate the vital importance to luilia of her 
agricultural productioa. If that prodnetiou can be increased the whole 
country will benefit immediately, and certainly now. The cropped area 
11 



82 


The AciacbLTOEAi. CoiLroE Magazike. 


of tie PrcsidoDcy, lucliidiDg Siotl, in 1908-9 was more than 29 million 
acres, ^ cry nearly 20 million acres being devoted to food stuffs and 
pulses, and more than 3^ nulltODS to cotton to which we allot a greater 
area than any other province lo India. To jowari and h ijri we assign an 
immensely larger area than any other province. Accurate figures giving 
the production of these areas ate not nvailahlo, hut in my address to the 
Poona Conference I pointed out how low the averago is in the case of 
wheat and other staples also do not nearly reach their possible output. 
When one IS dealing with the huge areas under cnlthation in Indb 
little imagination is needed to grasp the fact that even a small average 
mercase of the present prodiictioo would mean au immense total 
gain to the people apart from that which would accrue from im- 
provements in (j^uality and from the introlnction of new products. And 
this brings mo by what I fear must have seemed a tedious route to this 
College which repreacnts in concrete form the earnest desire of the 
Gov ernment of liomhay for the greatest interest of India— the interest 
of the land. Dr. Mann has given us a eketch of the rise of this impor- 
tant institution from a small beginning. It started with the theory onlyi 
It is now largely devoted to practice elementary classes which at first 
fell off in numbers developed into the training of a high standard with 
numbers of graduates yearly increasing, and tbo Poona College of Agri- 
culture is now stcaddy growing in popularity ond becoming a centre for 
instruction, for research and for tho diffostOD and reception of informa- 
tion of all kinds lelaUng to tho vital industry of India. It seems a long 
time since I visited this Institution, and I am very glad that before 
leaving India I am to hav c tbo honour of opening tho new bnildings 
which will add greatly to the comfort and convenience of tho staff and 
pupils and conse(iuently to general ctBcieney. The report for the last 
year should ho carefully read by all who take a real interest in our 
cultivating classes. I find lo it causes for hope and abundant proofs 
of steady progress, but also phun indications of the largo amount of 
work that remains to bo nccomplisbed and of the pressing need for 
such work. The CoUego now provides two courses: one of three years’ 
learning to the degree and a short course of ono year of which at first 
the success appeared doiibtfal, Irat which, 1 am glad to know, now 
has 12 promising students and is likely to grow in popularity as it be- 
comes more Widely appreciated. I hojM that in time we shall obtain 
mote students from the wdl-to-do classes, who after taking tho 
full course would be able to add largely to tbo profits of their families 
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and vronU set an example of gootl Cinaing to their tenants ami noigh- 
booTs. The students taking the one year practical coarse aro all the 
sons of landovmers, and I trust that they will also increase in nnmlwrs 
and turn to full account the twining that they receive. I am glad to 
note that last year 25 graduates of this OoUego obtained appointments, 
which shows an increasing demand for trained agricnlturists and shonld 
prove an enconnxgement to others. I agree with Dr. Mann tliat 
Government shonld show special consiileration to gradnates in Agricul- 
tnre for appointment to the llcvenne service. The establishment of a 
Mawthi school is a fresh departure which, if snccessful, will, I hope, lie 
followevl by a gnjarathi and a Canarcse school. The experimental work 
of the Department, though restrictcil by the other claims n^ion the time 
of the staff, has been important and valuable. It is to this branch of 
activity that we owe a great advance in the cultivation of Broach cotton 
in the Southern Maratha Country as plainly shown by the iucrease of 
the value sold at auction from Rs. 8,39S in lOOS tolls. 1,11,455 in 1910, 
while the hybriditcvl Knmpta oWam«l prices T J per cent, above the 
onUnary (juaUty, and special 8ee«l H'Uixl from the Surat farm give an 
Increased profit of 0 i>er cent. The growing demaml for the seed pro- 
vided by the department is a very hoi'cfnl sign, but we have yet to teach 
the cultivators that if they allow their seed to bo mdi'criminately mixc<l 
every year the advantage disappears. 

In demonstrations, shows, district work, and the issue of publica- 
tions, to nil of which I attach great imivirtaDCo, there Las been a 
marked progress. A total of IT shows nml 59 dcmonstwtlons and 
lectures, together with the fonnatiou of twelve new agricnltnwl .Associa- 
tions during the year, indicate the growing local interest in the great 
canso of agriculture. The Deccan Agricultural Association has starte^^ 
a Qscfn? moadJJr Marsthi joamai. Titcrti is n Cbi/ego raaguanc to 
which students mainly contribute, while the many bnlletins and leaflets 
issued by the Deivartraent have addcil largely to the knowKIge available 
lor those who are willing to leam. Mach more might be Sviid as to the 
work which the Agricnltnral Department is carrying on, but I mn't 
not detain you longer. I w.\rmly coi^atuhte the Director, the Princi- 
pal, and the staff on the progress which they have achieved in the short 
time which has elapswl since this College was openevl. The results they 
have already obtained afford a striking testimony to the zeal and abiUtv 
which they Lave brought to bear od their important duties. I find onlv 
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one fault in our Agricnltaral Depirtment. It is far too small in com* 
parison with the needs of the cultivators and the vast magnitude of the 
task which it has undertaken. If I were an Indian politician I 8h(mld 
worry Government in season and out of season to spend mom_inoncy 
upon the improvement of agricnUnro and the acquisition an d s pread of 
knowledge. TVe require much more research work, becanse the pro- 
blems of India are her own, and the careful investigations carried on in 
other conntries may be valueless in onr special conditions. 

IVe want more demoo'itration farms where the cultivators can re- 
ceive object lessons by winch the advantages of improved methods can 
be brought home to their minds. I should like to see many more lec- 
turers employed in going al»ut among the villages to instil new ideas 
and to awaken interest. I think we shonld also establish rural schools 
where the elements of practical agricnUnro could bo tanght in tbo ver- 
nacnlar. All this requires funds. And the demands upon the Govern- 
ment are tow so many and so insistent that wo cannot do all we wish. 
This fine College is, as I havesud, apiwf of our earnest desire to help 
the cultivators, nnd you may bo ante that we shall continue to do all in 
our power to cstend the beoeficient work of the AgricultOTal Depart- 
ment if the nature and the vast Importance of this work were more widely 
known. I am certain that our many wealthy and generons philan- 
thropists would come forward to help it realizing that there can be no 
better pooof of patriotism and no better way of promoting prosperity 
than the increase and development of the production of the land which 
lies within our power if adequate means were available. 

In conclusion, I wish to say a few words to the students of this 
College. I hope yon oil feel that the profession of Agriculture is as 
honourable as it is ancient. Among the many educational institutions of 
tie Presidency none is more |iractical or capable of doing more real good 
to the masses than this. I hope a time will come when the degree of S. 
Ag. will bo held in the highest estimation and will be eagerly sought 
after by those who wish to promote the prosperity of India. IVhat you 
are learning here can be turned to rich occonst hereafter, and while yon 
may not be able to make two blades of grass grow where one grew be- 
fore, becanse that means an increase of 100 per cent, of production, you 
can with absolute certainty add to the wealth of the country and to the 
well-being of its people. That should be to you an enconraging thought, 
and 1 warmly congratulate you on the line of hfe you have chosen and 
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wish every sncr<’-‘rt to yon hwlivj'hi'vUy noi! to tiio great ea»s<j oftho land 
if» whicii yotj r/ifi ho oct ■« nod jiatriollr inis*nji)iirici. 

In moving ft vofo of fhirilfi t/i !fii y for Iih pre’^nico 

tliore tliat <lvy Mr, fl. r. .vMfingf* piiUh<* khirl words hjK^iken hy tijo 

(Joverjior would jirovn ft to tho Dcjiartmeut of 

AgrimUiiro as nl-o totho inomlrrii of tho CiJltyo fttiffruid the ►ttultoitH, 
Tho lion, fiinl.ar OxijmiWiun) V. Mulliftr wlio rcr/jfi'Ied expfe-“»‘.l liie 
keen regret fdt hy nil menil>'‘r« of llm t/niuniinlly Out tho term of 
ofliro of Sir (leorgo rifirko Wrts ro r.i|»i<Ily tlniwiiig rj'ir to its rlofo. 
Tim Chjvoffior nfterwftr li I'* I ti tho fwt of tiii greit wf lirrft-o ftnd 
lifj iking ft ror<l whii’h l/tpr*'! th'* w,iy <h « J tho C'oIIogo ojicjj tiinl 
wish"<l It every {u t!u- fittijm. The vArions roonis with tlmr 

tnftiiy uitiTcting cxlnlnts weronft* fw-ml# ih«|» iti.I hy Iho gnr-'ts, 


DcmonAtriittons & nxhihlifi on View* 

y.Milfl'jltnt l,nttitntftry, 

1, Wild tllk moth* at FudU, six (ranu*l j,(< turf i, 

2, Mo'h* o{ ono nt Uio nUve wild rllk jiioth* {/tnlf,iiTtn mythla ) 

with «gg* ftft'l eO'Oon 

if, T)ri lUk nioOt ( /fuatu$ rltinl ) in All atngei. 

4. Malherry <IIk moth, in aII ctag^i, 

6. fillinning oi ntl tllk. 

6, La', grown nonr I’oAn® hy Mr. T. It. Rolwal 

7, Vttrlons woo'hhorlnglniocls. 

8, Vflriom ogrlcnltiiriil ptatJ, 

LntijTntory J'lanl JHtfai'*, 

1, Mlcros''oplc alMcs of fungi cnritlng plant diioatoi, 

2, fipo''lmons ol disoAird planti. 

5, Methoil of comhating Orajw V|no MiMow hy IJonloaiu mlxtnro, 
i, Mstho'h of fnngtis cBltnro. 

//otunlfol Laforatwy, 

1, Mango grafting, Mango dlaaaros, Mango frtilh, <itc, 

2, Mftthod ol making ml'*roj^opI/j rtido*. 
fl, Microi^oplo sHdi^s wHhtlrawIiigs. 

4, ]’rp>'rlm^fits on tho phyafology of plants, 

C. TnilU from OanrfhkMnd Oardon. 
ft, rihrci, 
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Jftrharium, 

1, DcmoDstratlon of inctlioila of preaorring plants. 

2. Herbarium specimona and thoir orrangoment, 

^tgriruhurttl Museum. 
i Rocks from tko Bombay Presidency. 

2. Obief minorals composing (he abore rocks. 

3. Soils from vanoua parts of (ho Bombay rrosidoney, 

4. Manures available in thia province. 

5. Crops suitable for green mnnnring. 

C Samples of crops grown in Bombay 

a Jowat g. Pulses 

6. Bajn A. Oilsecils 

e Maize i. Fibres 

«i. Wheat j. Oarden Crops 

e, Rico and Vegetables 

/. Millets I Green Fodders. 

7. Implements la nso or recommended by the College for uio in the 

Bombay Presidency. 

8, Models of apparatus recommonded for y»f( crude sugar) boiling. 

8. Baity appliances. 

10, Photographs of Dairy Animals. 

PAysieat Lalaraiory. 

1. Students working determining 

a The gravity of nee seed. 

5 The saltness of water by determining the gravity, 

c. The volume of fnilts and nuts. 

d. The energy required to ndse a body by varioos combinations 
" of pulleys, and othcrmccbanioal devices. 

e. The atmospheric humidity. 

2. The automatic waterfinder. 

Chemital Tittbotatory I. 

1. Milk analysis, 

2. Separation of sugar and molasses by centrifugal power. 

3. Machines for sampling 

4. Determination of the value o£ manures by determination o! 

Nitrogen. 

5. Analysis of oilseeds by extraction of oil. 

d. Analysis of soil, — detonnlaation of organic matter. 
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7, Lemon oil tlUtlllfttUn, 

8. Annly^U of Wfttor for tlrlnWnjj— loilii wUli l’:.U^<luii\ ronuftnRft* 

unto. 

0, Lolonnlnnilon of unU^ oonlnliioil In folt^. 

10, Buf^itr nnnlyiili, moltiod, 

]J. LsliH'lllon of Ilombny l>r»K*. 

IS, on* ftnd olliooiU from Lomlmy. 

CAaiiiirttf AnWnforj/ // 

1, Lotcatlon ol nddltorntion In !>/ otAmitintlon iindor t)<o 

mloro^cojio. 

S. DotooUnn of ndnUornttou In Imitor ( Ivea ntAlliodi ), 

0, DotcnnlitAtion of the of nolU )>y 

4, Meft^nromenl of ooloutK liy tlm llntomotor 

ft, I'flimuoni prlnoliilei of t>lnnli ( nlknloiiU ). 

fl, Mlncroh of Uio llumWy l’r«nli\nntfy. oollootod liy ntuilonl^. 

7, llooU^ of tlm llom'my l'r««lilona> . eoUwilml i,y *tniliintH, 

8, Typloftl niiooloioJH of ndnomh ««<l fotlcA. 

0. VropAfAtlon of rouk* far oxAmlniUlan nudor ilm mlunMunjio, 

Potnto Cultivation in Uinroth in llio 
Kairn Dlslrlol. 

HY 

M. L.. Pftfcl, D. rCjj' 

jrniin fliiOflinl {tOfljjharily In |*ofnto njUn«tI,>„ }i, t)}j< frarl ji tltnt 
potnlooi ftro t«l;cn r>t_ a wiufor c rop 'Vtdl n-t w nmnmor crop. 
In tlio former enso (iioy nro prowii nftorlU«7o?r‘(tr nnl pnmplvln a 
vnlualilo giinlon cntoltorop, mul in tUo Utter cnxo, they aro Ukon 
after finger. 

Tills iimcfico of Ufcliig nn frrlgntoif givnUn crop fiko potnfoC'i after 
ginger in Urn eamo your is aiinlogom to tlw j«r«»cticQ provivlcnt |u Surat 
Dirttrict of taking tlio email variety of UrinjaU (6'oUnH«» Meloiignta) 
after gingor. Tin's motlioil is ocoimmfrnl to tlm tko culttvators as (Itoy 
have to spoml very littlo for mumronmUUUgo^ ginger hoiug licivvily 
mnnuretl witli cnttlo mnmuo and also with castor cahti. k’urtlicr lunro 
the liarvesUng of gingor loaves tljo Uud in oxrnllujjt ||lfo. This is tho 
most general praolieo, hut iu jn\rls of Umroth other methodn are adopt- 
ctl, the een'os eomolimos Irtiiig ;— ( i ) Jhju { y ) I'otatoes ( U ) 
Sundliia Jowar, 



Potato Cultivatioic at Bki.o \tjm. 


80 


After the fielil ia i>{ottgUe»l onco lengthwiVo, flio Ihncftenr (a 
wockIcq ph»k wU}j a bJ** stone upon it ) is ij^ed to cni'li the big 
doila. After working tin-' Artneftror, a set’oml ptonghing takes place 
across the Uno of the first culti\'ntion. 

Snls!C<i«ent to thi^ plongbing, one Ki-ketfiil of mnnnro every 
four squre feet of surf\coiNAistril«ited- ThK comes to about twenty 
Cvo to thirty cirt lanls jH>r acre, flaw !■« al«o jjj togia' tbo pwctico 
of putting manure ou tlm hml soon after the removal of i>otato iu 
starch. Tliis dressing of nnuiiro brings a gocvl return of grass. 
Some cultivators supply mmare to the potato HmU every secoml vear. 
Some quantity of Tu mure beloro tive grass uihI some before planting 
iwtato is calouhtcil to yield on tho whole verv satisfactory rc'clts. 

After manuring, tho hantltc-tr is workctl accorapnniwl by the 
plough for tho tl^^l time. Plooghiag,twng the h'iniUc<tr ami entshing 
cIckU with a wockIciv himmer will bo carnel on again till tha soil 
acquires a proper tilth. 

\Vhcn tho soil is in a ^itislaclory I'OU'litiou tho plough in n«0vl to make 
fcirrou-s and ridges along tha length and brvadtli of the field. Furrows 
along tlio breadth of tlio field are at Iho interval of lull two strides 
(about seven to eight feet). TUo a^*a oomprisovl witluu two cou- 
socntiio cross furrows known locally as “ IPorf **. 


A B Y. G 
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AG, SIX, or, CFI are tho rows lengthwise, 
linoa AC, BD, EF, GH are eras'! furrows. 

ABCD, or BDEF, or EFGII is a * \rari *, 

Tha distance from A to B, or B to E, or E to G is full 
two strides. 

After the crO'S furrows are ready, all tho furrows and ridges 
that are defi)nnei.l a little by working wen nud bullocks are rejvaired by 
hand and mado convenient for planting sets and watering. 

CdtUftg ancipInndH^ St’!si—Ss soon as sets ore cut from the 
mivldlc ilzjd tubers, they are thrown in ashe< so that evaporatioa nny 
cot hko place from tho cut surface. If evniKiratiou is allowevl from 
this jiart, seoilUngs will tarn out weak, puay and imthrifty. In 
12 
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OctoUr or ia ti? ofyoregil ^ «t' are pert ta tie ftiiTTrs 

»1 tL»* i 2 cL?* ajiirt aM ■•aier u girea raaeiiiiAlj tfKf- 
&. tUsti drcifias of «-«» UfT* plantir^ «ts is dsfssd 
beasacsil M stiaralsi'e jwl {.Toirlij. la <lfl>L!iag tL- Mts cire is Ul«a 
to cfl 45 Utt!« aaJ Cic^*! as Ie--t they st'nli 

rsh 3-aiart 6^3. To eStd tii, tLe esrtij is renoToi trrti 
ti >»5 £ag?rs ( UlUe v^^.z *TJi ti-s ttro a.l/'iaiag roes ) aal thyj 
aataailj a L*H Lowe'S! tbe </L*r ta-o fia^en ( tlanb wi‘.b tLe 



cetr ti it ) L* Ji!.v>j 1 ta TLe cf reraoTirg evtb 

*si iciiias doira uk? plva »av> 2 »t:caiUj. Tie tLa.« 
are allemrls OTTerci 'srLii tie tscse tlite £a?*^ li*t trere espl'^H 
to re=wT« tio earlL. 

r<7” oae a'^ tea beg* of nf ?rrea tai'iai* tacb zre 

cesesnrT, a srtaai b-ig tir‘ctT i*x !l<. JbU worts oct si abut 
I S?? cf soel l«pr sere. 

^^attnr.yi — Tbe £nt ws^frirg takes pli'?* sooq sJW ti* sets 
are Icrad la drr eaiL. TLe leowd *;.i tLirl wat^ris^ are gr^ea 
it uiep-als of eigLt AfrfrtweatTdaTs arlea pltats baTt atiajstri 
tLe of fire or iis ecL?<, irwiirg vA lerellarg rilges sritL a 
Svrpj cT-aesc*,. Alter get:-- *Ueel«i5 Sat wdLb foar dsrj, 
I xirti: witeriag i« dx.e. Foar or fire daj^ sfter tSi* f crJi waieriag, 

i Ltrje diT, cry farrows ii* jrejaml b^^eea tLe 

rows aitj tie gj^j, jj ipplied. 

Aft^ ^e TaTstli tie crop siotsji ia fall etroar of irrowlL aod 
wai Leaosrcrrs."! r ■ . . . — c. . . 


... — i ‘-'I'.are wwttr ererr f«7artL da.T t31 tLe «rf of 

^- fcwadExcta. Ia tLe tlL'd eatlL iLe crop viH* be irprairg aad 
1 e^ML dar. TTateriag 

u eloppEd £j»i?3 Aste before tSe tcl/^s are Veacrral Irtea 

\ t»« gratii. V» etds are &s be re a o r wi as vxn ai tLey appear. 
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There will bo n^nally cablngc, knolkol, cauliflower, ndiah and 
onion along water cnnrsci narrotinding tUo potato \Var^^8^• Hull- 
cAiHa ( country sorrel ) is also grown on bonds, lied Ilarigi (re<l 
amaranth) seed is soinctimCH broadcastetlin bcils of potato and yonng 
plants removed early for sale as a green vegetable, 

■When the crop is ready, p lants n snally have become bare 
almost all leavesj and the Itanlms which ate stroigiit and sttirdy m 
the se cond month, g radnally ln'como drooping _a»id_mUicring i n the 
thinl month. Tnhcis arc fir<t dng np with ajpickate as far as possible 
and then the plongh is worked to atir nnt the remaining' potatoes. 


The yield is nstnlly eight times tho seal (i. o. 5(50 raannds to 
(500 manads or abont seven tons ) and somctinies gives as high as ten 
to twelve times the .amonnt of seed. The price varies from eight 
annas to one rnpeo per mannd of 28 lbs. The total value of the crop 
varies from Its. 2S0 to Us. Sod per acre and may even bring 
Ua. TiOO to Us. 000 when the market I- high on ncconnt of moch 
demand from Dliari\ar and other places. 

Total exptn$(s per aere-.^ Us, a. p. 

1, Costofcnltiration; — 18 0 0 

lU. a. p. 


Three plotigUinga at Us. 2-4*0 per 
pIoQ'diing per acre ... ... (5 12 0 

y Using Kaudwar three times at Us. 1 *8.0 

per acre per time ... ... 4 8 0 

Crashing clcxls, I'Jwomcuatns. 2cacL. 18 0 
Shaking forrows and ridges ... 0 12 0 

Making farrows neat nml liedding by 
contract ... ... ... I 8 0 

Cnlting and planting .set-*, 24 women 
are repaired at as. 2 each... ... 3 0 0 


18 0 0 

2. Cost of mannre, 25 cartloads at Uo. 1 jier cart. ... 25 0 0 

3. Cost of seed, 70 maands at Rc, 1 j»cr mannd. ... 70 0 0 

4. Cost of irrigation r — 33 4 0 

In three months aboot 19 irrigations (o in the 

first month^ 9 in the uccond month, and 5 in the 
third montn) are wantol. For irrigating one 
acre in one d.iy two pairs of bnllocla (eacn pair 
worked alternately^), two men with a mot and one 
man for regulating water in beils are rctimrcil. 

The cost of this comes to Us 1-12-0 per aero 
per time. Therefore for irrigations Us. 33-4-0 
arc rCfinired. 
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5. HMVfcting an acre indnJiog dicjiDg al«o 
G. Rent per acre 


Total R-. 

Xel 

Rs. a- p. 
oOO 0 0 
2bG 4 0 


... 10 0 0 
...100 0 0 


... 2oC 4 0 


■»3 12 0, exclnling Rs- CO to Rs. SO per 

acre secured for gra^s. 

Fnll work can be Lad for tWe men and two pair« of l>allocks on 
an area of four acres with one mol wortms well, fifteen to twenty 
feet. deej. 


Malai Cultivation along the Krishna Valley 
in Satara District. 

ET 

B. R. Bhadkamkar. 

I N tie raonti of Har 1 01 1 wLile I wa« w>tL roy brether at Tujari 
near Takari statica in tbe Satara Di-trirtt loy attcatioa was 
drawn to the caltivatioa of the^e p.'iht laud'. 

My object of ginag tlu» information is dne to three facts which 1 
obsexTeil particnlarly. TliO'e are as follows 

1. TLe same cops are cnltinted each year on the same land. 

2. The fact that tLe>e lands are con«iderel of extreme ralne by 

the owneri. 

x \ 

3. The crops grown Jue not of the greit economic ralae that 
would le expected under theVp'cnm'tances, and so there seems a coo«i- 
deraUe field for agricaltaral peeress in the ibrecUon of introdacing 
new and more valuable crop*. 

Considering the ahore three pedflks 1 think it will be a goed plan to 
give some information which I hare cbRected of tte«e lands and their 
caltivation. 

It is rather difficnit for me to give an acenrate idea of the character 
of the naiai lands. Bat I may say geoerallr that the sloping areas 
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alonj^ tlio InulcH of tho river Krulma wliteU f'is-o nineli pkn'^uro to 
tlio evo oml Iiowify to t!io river itself, arc callctl mnlnt Iumt-f, ninl with 
tlicsu fiUo, the Unk that aro reelnimoil from the river are iticlnileil. 

Owinj; to tho very wimUn" aud zigri" coiir-»o of the KrWhna river, 
the population nf a larj^o jiart of the Satin Dntrirt benefit-i every year, 
liy tlui niMitton of faNli sjik to tliwr Ian<N Tln< flit n partjrulnrlr 
rich ia orj^anic matter and hnnmi. It h 8ijp|>0fCil tkit a man po^'^es•^. 
ing five acres of ino/rti lau>U H far anperior to a man liohling fifteen 
acres of good oMInary foiK 

Tho rcclaimoil lands are ritUer inferior in rpiality when eomparoil 
to thO'»o that are coicriNl oiory jeir l»> tho Ihwlsoftho river. This is 
dno to (ho fact (hat flicso are not oivoro I with sjlt in (ho fame aaty 
cich foason. Tlioy are umimmly kiuwn ns (cHTtr) lands. 

Having undcrstoo'l tlio t) po of I lu-l lo whicli this article refers we 
may now tnrn to nee tho kmd of aoil whkli is n^nally found jn them. 

Ocnowlly apo.iking, three distinct kinds of umU are found 

( 1 ) roiiMnni foils ( ^rpTTT ) (hoy aro evUed in the verim- 
rnlnr. These are mainly comi>ose«l of very fine -and. 

( 2 ) Soils comj>oscd of mU which has hcen wiv^hdl awiiv hy tho 
iratera of the river. 'i'Jicso Jandj arecommonh tonnhl GnUrnf (irnjT?) 
lands or literally lands full of mild. Tlio name itfolf is oxplanntory of 
tho kind of soil which it forms. 

(h) Dn/fnrl latiils which 1 have already mentioned. 

I. Firstly, let ns consider tho rwfMtrtrra Or the sandy soils ns I 
have callftl them. These sandy soils can l>o further divided into tiso 
classes at conling to their situations : 

n. Sandy soils on Iho steep slo|>cs of tho hmk. 

A. Tho sandy soils on tho level. 

n, iS(iWf/y soils on sterp slojvt : — ^Thoso are purely composcil of 
very fino piirticlcs of sand, quartz and disintegmfcil trap, Tho qnarti 
gives them a wldtUh colour while tho trap particles give them some- 
what shining black colour. To an ordinary oyo the soils present a some- 
avhat shining greyish colour. Tho depth of these soils depends nivonfho 
inclinations of the slopes, hut gencmlly it \*aries from four feet to oven 
twelve feet. Hy day these soils hcconae so hot that you cannot aaaalk 
through them. They lire veryjioronsoiidanyexcessof anater is iintuml- 
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ly qruVkly tlnineJ a^vay, only sufficient moisture being retained for 
the jurticuUr crops that are grown in the«6 Ian U* Even in the hot 
weather we find tlie'C soth moist at the depth of four to siv feet. 
Organic matter is n^uallr j»rej>ent in aerj' small amount. 

1. 5o«ffy aotU on thf ler»l — Thc<e soils do not differ very mneh 
from tliose on slopC', bat they mar vary in some parts to a small 
evteut. In the first place, tho •‘olour tends usually to be a light pale 
levi, slightly marked with black If one walks through these soils, 

it is at the end of tho field tkat the feet are coloured jiale reil. In 

composition the-e soils do not vary xcry innch, hut as their position is 

on level grou.'d any smill Amounts of sdt, WAsbeil down by the river, 
accumulates on these 'Oil'. The sods are light, frlahle and extremely 
well ,i.ta,ted 

II tiffhcut v’odsor As the name mdicates, these are 

mainly comjjosed of 6ilt washed down cacry year by tho river. The 
eiloatiOD of these sods IS jost al»o\e tho level sandy soils with whicli I 
have jti't dealt. These soils take a middle jM>itloo between the sandy 
and the Dagdd lands. These soib arc very hi'glily valued by tho 
cultiwtors, as they are evtraoftliiiarily proilnctUo. In the case of these 
soils the owner does sot need to conduct cv^iensiae tillage operations. 
Fatlhet more the cultivator has no ncc'l to spend largo and increasing 
amounts of money for manure. They do not need manuring at all, in 
fact, because a sulHcicut quantity of manure is added to these soilsdn 
tho form of silt by the river waters. These soils arc loose, well aerated 
and are of a light chocolate colour. These sods arc mo-,t retentive and 
thoir water-holding capacity isal'O great. The peculiar structure of 
these sods allows full scope for the capillary rho of water when it is re- 
quired. Rotation of crops 15 rarely practised in these soils. Some 
standard crops are grown every year, and tlio reason for tliis is quite 
clear, as they are annnallj renewed by the river. 

III. J)af/jd -As basalrcady beeadcscribed tho'o are lands 
reclaimed from the riier. Tlie sitoations of these lands aro just above 
those termed G’diirar. As these are rarely floodeil by the waters, they 
bai c become much more hard and compact that the former. In tlicse 
sods, rotations are practised and these lands aro even manured though 
not every year. As surface wnsU is a continual danger on these iantb, 
the cultivator has to take much care abont them. These soils arc very 
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deep and aUo retentive, and will be foaud to contain a ranch smaller 
proportion of sand than iht galtcat tjpe. In these soils the system of 
cropping varies in different parts of Ihe ilistrict* 

The method of cultivation of each of these types of land may now 
be described. 

I. Valusata Lanch 

( a ) Snntli/ soils on steep slopes : — ^The ordinary kind of agricul- 
tural operation snch as ploughing, harrowing, and the like is not carried 
on at all on these lands. Generally the first floods pass away at the 
time of the festival of GanesU Chaturthi fortnight of Angiist. When 
these floods pass away and the soil w still somewhat moist, men arc 
engaged to dibble the seeds. Aa it is very difficult, if not imposNihle, 
task for bollocks to walk on these sloping soils, as, far as possible baud 
labour is engaged. The following mixtorc is un anably sown by all 
the cnltivatora lu these soils. They ims together four ponmU of maize, 
four pounds of castor seeds, one iwund of shecri seeds and four 
pounds of patata ( DaUehos tabtab ) seeds and dibble this. 

This amount will sow a bigba. The dibbhog is earned on with 
a email knrpa or a siiectal kind of spade ( 3 :^). They dig 

a small hole by it and throw two and tbree seeds ot the mixture, lu 
this case tbe distance between the rows is generally from ten to twelve 
inches, and between tbe plants itis almost fire inches. This distance 
between the plants .and tbe rows h, fojod suitable to the conditions and 
the people say that any change invariably resnlts in a lower yield. 

( i ) Sandj soils on the level -The working of these soils begins 
nearly at the same time at which tbe dibbling is begun in the sandy 
soils on slopes. Being level soils bullocks arc freely used for work, 
and in these soils some pre>ion3 tillage operations arc con lucted. "Wlien 
the soil is still comewhit moist, they are ploughed. As these are very 
easily workable soils a plough is used requiring two or two jiairs of 
bullocks. There is no necessity of harrowing or levelling the fields. 
After the plongh the cultivators immediately use the seed-drill for 
sowing the mixture that i-> mentioned in the case of the soils on slopes. 
But in this case the rate of the iodividoal sorts of seeds is doubled and 
so it runs thus 


Maize ... 

... S lbs. 

Pa\ ata ... 

... 8 lbs. 

Castor ... 

... 8 lbs. 

Shevari .. 

... 8 lbs. 
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There is every reison for the increase of the eeed-rate. In this ca'e 
the seeds are sotvd deep, and it is possible that some of the seeds may 
not germinate. Again, if some germinate there is the chance of some 
of the growing seedlings getting choked while they are coming np. 
Thirdly the seeds are sown bv the seed-drill. In this case the distance 
between the rows is from ten to twelve inches as before. Almost alt 
the cultivators do not conduct luter-tilUge or wee^Ung operations. Be- 
ing sandy soil* there seems to be no nece-«ity for them, and if they 
were to conduct tho-e operations, then the expenses of rusing the crops 
would considerably increase. Beyond this, these soils are not much ia- 
festei with troubles of deej)-rooted noxious weeds. The free aeration 
and the Ioo*eness of the soils prevent to a great degree the growth of 
man\ weeds of this type. 

Harvesting, Economic Importance ol the Crops &c. 

l/cice — After four months from the time of sowing that is in the 
mouth of December they harvest the maize crop. “With sickles they 
cut the plants keeping in the ground the stumps ebont three inches 
high. The plants are tied in bundles and kept in the sun for drying 
for about four or five days. After they .ire dried the cobs are taken olf 
by the hand and the dry material is lued for burning, as it has little or 
no feeding value. Tbe cattle at least do not cat it with relish. In this 
di'trict maize is grown uot as a staple fool crop, but it is often produced 
as a green fo-lder crop for cattle, i^o doubt it forms the food grain 
crop of the i»oor loNV ca*tc people oulj, but itU not so mnclii’ulaed 
here. The immature green cobs are widely eaten bj the people after 
partially baking them m a grass fire. For seed-purposes good stoat 
plants bearing strong aod heallliy cobs are belecte,l and after drying 
them along with outer membraneous coverings are kept hanging to 
the ceilings of tbe boises. At the time of Bowing these cobs are taken 
out and the seeds arc shelled ont by bands and then they are sown. 

Patata — The Cultivators mostly prefer the black variety of the 
pivata and reject as far as po-sible, the white one. The reason of this 
selection depends upon tbe economic value of the black variety over 
the white one. The black variety yields a better outturn than tbe 
white cue. This pvv>ata is sown mainly for fodder and less for seed 
production, it being seen that tbe foliage expanse of the black 
variety is far greater than the foliage growth of the white one. This 
black varietj produces a bigger and stouter growth which is suited to 
the conditions of these soils 
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Ifc lw9 also bcou foiifi'l ont by tlio cnltivAtor^ tint tbi^ bhck viriety 
is distinctly preferred by tha citUo for eating. TbC'O jneata creeiwrs 
nro not fe I to tbe cattlo wliilo tbey aw green. But tlioy are fed after 
thoy are nprootCvl from the ficUU at lha time of barNCstiiig. 

This picata crop begins to ripen from tha fourth or fifth mouth 
from the (Ute of sowing. The picking of tho pods coraraencesiu 
the month of December and the uc^t pickings nro contmnej every 
week. These pickings list Olio mouth an! hy the end of danu iry the 
pickings are complete 1 After this, the creepers are nprootel but are 
rarely cut. They are direUly fed to the rattle or they nro mixed with 
a particular kind of cattle fecii which is knoam by the u ime of Bfmssa 
(^^)» This BA iiesrt forms one of the chief miteriils of fixhler for 
milch cows and bnitaloes and even for bullocks. This consists 

of many things, the priuapal of which aro as follows : — tbe dried leaves 
and haulms of gronud'UUt ; the thrashcil car-hcids of the and 

iajri crops ; the dried crec^icrs of the logaratnoas crops of various sorts 
I. wwy, wnfoAi, U'firf, ms«r,paca'<t creepers kc. kc. 

Castor j— From tbe begioniog of the fourHi month the fruita 
begin to appear ou the pi luU Aud from this tioii the collecting and 
drying of tha seeds is coutiQtt>i. Tha pickings aro coutmusd for siv 
mouths that is, notil the b 'ginning or inuldlo of Miy. The castor 
Bcetls are used for various pnrposes. The chioi of which is for tho 
extraction of castor seed oil which is generally used for hurnmg pur- 
poses. The raka beiug uncitaUo is not fcl CO ths cittlo but is vastly 
used in this district for the manuring of sagir-c>iae crops. A second 
but rather imjwrtint use to which thC'O cistor plants are pat is for 
fodder pnrposes for onliniry cvttlc. From tho fourth mouth after 
sowing the youug leaves and the top-shoots aro fcl to cittle. These 
leaves do not seem to have niiT s/i3CjilJeeliug valu j hut Jdun’ .sAr.ri» jui 
an addition to the otberdry folder. Of coarse, oue must remember 
that -the nippiug of the youngahoots teals to tha production of the 
new branches which are needed by the cultivator. 

Thus these rastor plants arc .allowed to grow throughout the year. 
When in the next yeir the floods come lu, these plants servo two chief 
and important pnriioses from an agricaltaral point of view. 

( 1 ) At tln> time the plants become very big and send their 
roots very deep in tho soil. When tho floods come these plants stand 
13 
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in tlicir places tind do not nllow finy swl to ba removed by tbo rnntimg 
’ff.vter&. Tims any soil waslt is stopped. 

( 2 ) These plants serve to hold tbo ne?v silt. Tho silt and rand 
IS thus not carried away by the wntera when the floods piss away and 
wJicn the cultivators legm to plough tlie heds. These castor plants are 
cub off and aro used for barning purposes or for bmlding small cottages. 
They ate much valueil foe roofiog porpoaes. 

S^vari : — This is chiefly grown ae a fwlder crop and it has no other 
v.iliio. From the fourth month after sowing, or tvlien it is six or seven 
feet high the pruniug of tlic plant begins. Tfao young shoots at the 
top, and tho side-bnuchcs are then cat and aro fed to cattle. This 
pruning helps the plants to develop now side-bnuichcs aud much 
green folnga. Being a fodder crop the main object of the farmer is tho 
proiiuction of many Bide-bmnehes nod as randi foliage os possible* 
riicreforo they are primed frcqnently by cnltiog with i sichlo when they 
are neatly four feet in length, and feeding the pmnmgs to cattle. The 
cows, bullocks and buffaloes eat this fodder greedily. Any dry fodder 
if given along with this S//ccart is consumed by the aittle without any 
trouble. The ordinary farmers who aro not In a position to grow irrigat- 
c^i lucerne consider this sAeran as its eqaivalcut. It is found that if 
miltch cows and buffaloes arc fed with ten to twelve pounds of SAecari 
every day, the milk produce u increased not only in quantity but also 
in quality. 5Aecnn can bo fed to any cattle in any month without any 
feat of harming them. But there is only one point which is to be 
sjtecially noticed and if it is neglected then tbo result is said to bo the 
death of many of the cattle. If it chances to run in tho month of 
March or April or in liot season, the shetari plants grow extraordinarily 
rapidly. In one night 1 have seen them grown to a length of two or 
tliieo inches. If those newly grown branches of shetari are fed to any 
tow, buffalo or balloek, tho animal fa certainly mode very ill, and often 
dies. Nobody knows tho reason but there is no doubt as to tho fact. 
Hence great caic ia taken aboat feeding hot sowon thevari. At this 
time nobody allows his catttc to run about in the fields of skevart. On 
the other Land, if there is no rain in tlm bot weather, and tho ahetari is 
fed to the cattle, no injunons effect ocean. 

Tho sAepari crop is allowed to grow in tho field during tho whole 
year, and then at the time of ploft^lung the field, tho plants aro cut aud 
stored for bnming or for thatching roofs. At this time of tho year tho 
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plants hard groTrn to a height of fifteen feet aii-1 are alroag and stoat, 
Jost as the enter plants seiro the parpme of holding the soil in together 

and of preventing the sarfice wash flt the time of tlie floo<l3, so al-o 
do the ihecart plants, and the enttiog thereJore takes place after tlie 
floods are past. 

OitWarn:— The average oattum of the crops rai> betaken dovm 
as follows ; — 

Patata : — 8 raaands per acre. 

Maizti— 4 ,, ,, t, 

In Tasgaon the}* only grow niaiie and castor and not ihetan 
patata. So the onttorn of maize there ri^es mneh higher and varies 
from ten to fifteen matinds per acre. 

Disfastfs ! — S^ecan anl castor crop? are not affected hj* any 
diseases when grown on lands. Paznta is affected by Apliis, 

or/w^ff* (^rnfr) it is called. The leaves fall to the gronnd and 
the leaf growth is checked. The pods obtained arc empty or only 
contain fibtivelled contracted seeds. ThoagU it u not a major pest 
yet the damage is very considerable. 

is attacked at the time of flowering. The iafloresceace 
jj attacked by white caterpillars which eat off" the iafloresceace itself, 
When the plants arc thos attacked, tho cobs remain <2nito empty. The 
Bceds are not developed. A-dnrfe/jrnJ ( ) is the common name 

by which these caterpillars are known in tho district in question. 

II. Galicai Lands 

At tho time when tlie river water Las completely gone down to its 
original course, that is, about the beginnmg of (anf^) September 
the cultivators commence the first ojicratioas on these fields of cutting 
down the matured s^erari crop of the jircWons year. The individual 
plants are cut fay means of » peculiar spade adapted for that purpose, 
generally known fay the people by the name of ^crflzye (t^). Kear 
the base of the plant a small pit is dag by the hand and then, the 
plant is cut by the heda/je deep in tho eoil. 

When the soil hccomea workable so that bullocks and men can 
safely go in tho fields the ploughii^ of the lanls begins first cross-wise 
and then length-wiso. With a harrow having extra prongs attached 
to it, the soil is worked only cross-wise for three or four times. This 
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seri'ea tlie purpose of pulverizing the soil to a flue corjflition. By this 
harrowing the clod^ that are formed are reduced to powder and the boiI 
becomes qnite loose and friable. If •tronblesonie weeds like Lamia, 
Hanali, and Dagad ( ), a hmd of creeping and climbing weed, are 

present the land is worked again by a seed-drill without the tubes- After 
they again harrow the land twice at least then it is levelled. Special 
attention is given to tins operation. By the flcodS a great deal of change 
takes place in the surface level of the lands and so people deem it 
best to level the hnJ as far as possible. After this levelling 
they pack the soil by working on the soil the of a heavy 
big harrow. This is done with a view to conserve the moisture 
in the soil. The tillage operations, as will be seen, vary to a great de- 
gree from those conducted on any other ordinary lands* 

After this, sowing operations begm. The mixture that is used is 
the same as that Used in the case of the taltnara lauds, with the ex- 
ception that ghalit jouar is pat in place of castor. This mixtore is 
sown in the following way. 

Patata is sown lu each eigbttb row and asually maize also at the 
eighth row, but somettmes at the fourth row. It is found that if maize 
is sown at the fourth row the jowar does not grow nearly so well. The 
growth u, m fact, so much checked that the outturn is very small. 
The reason for this is, as yet, quite uaknowa. Bat maize at the eighth 
row does not materially affect the growth otghatu joaar. 5-ler«r» and 
shalujoicar are mixed and sown in the remaining rows. 

Generally a fonr coiillered eeed-dnll is ased for sowing, while 
pataia and maize are sown by the or one-coultered seed-drill. 

In this land a special area is prcacrved for the plantation of the 
well-known Krishna Valley brmjals. The previous operations of these 
in'/yW* are rather different and so I think it worth giving a few lines 
descnLmg it. The preparation of the land is of two kinds. 

Isticayi — The Imd is prepared just as in the case of land for 
thalujouar, ahezari «te. Ac. and then in thfe prepared soil the brinjal 
seedlings are transplanted, the distance each way between the plants 
bemg thirty inches. 

2nd way — The seedlings are transplanted into land which receives 
no tillage of any sort not even plonghing. The distance between the 
plants IS the eame. 
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In tho first metboil the field is weeded every eight days at first and 
then ns tho weeds beromo less and less the interval of days between 
weodings is iucreaitnl np^o twenty days or laore, till nil tlio Irinjnls 
are collecteii. Immediuely after the fiisl three or four weedings the 
space between the plants b liarrowcil by a jicenlur sort of harrow, 
which is kept for this purpose alone. This const int harrowing forms 
an excellent mnlch over the soil which helps greatly in tho preservation 
of moisture. It abo tends to sUinnUto the vigorous and healthy 
growth of tho phnts. Ily Ihcao harrowuigs, the lower part of the 
plants is covered hy loose c.vth which serve-* as a -orc iif “earthing 

np.” 

In the second method, harrowing <Mi’y is earned <in c\ery fourth 
day, hy which me\ns the expensive and fninhle- nine wo'ilings are 
render d quite nance 'Ssiry. At tho time ^hiu these plmU attain a 
height of eight inches, prnmng of the le-ues commences, ibis opera- 
tion is done without fail once in fifteen dxys, and u carried on till the 
plants stop yielding any farther crop. The importance of this operation 
cannot be over-rated. Jho first thmg that is gained is the outgrowth 
of many Bide-brunches by means of which the yield of fruit is increased 
to a great extent. Again, the plant sap instead of being washed in the 
prodnetioa and oonTishment of uew leaves IS Dtihj.ed for the develop- 
ment of the fr nits. Tho plants when fully grown appear like a bush 
about font to five feet high. The plants begin to bear from tho tliird 
month, and the plncldag is carried on every eighth day till the plants 
atop yielding. With sticks in their hands, the men torn up tho bran- 
ches and leaves of the plants by which the hrmjals are visible and then 
with one slight jerk the fruits are polled off. The first pickings yield 
Irinjals large in size, slightly grey, with purple lines, somewhat sweet 
in taste — a peculiarity of the 6rinJ<zh of tho Krishna Valley. Tho 
seeds in these brinjals are very few in nnmher. The fruits weigh from 
four to five pounds each. As the plants become older and older the 
number of fruits obtained decreases .and they become smaller and smaller 
with a change of taste also. The number of seeds also increases. They 
are, however, produced until the month of June, when tho last pickinf» 
is over. Tho plants are generally nprooted and used for burning pur- 
poses. Bat sometimes some cultivators cut these plants keeping above 
the gronnd about three or four inches of the stalk and ollow it to grow for 
the next year. This is practised hot by very few on the reason that the 
onttnm prodneed is very small, and the plants are apt to be diseased. 
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Tliongb the yield of this crop « very yet the want of a pro- 

per market Las caused the retnm to the people to he comparatirely 
small. A receut attempt to send the produce to Bomhiy direet was 
tot snccesofiil as the returuH were exictly equal to the etpeuses, as 
both nyvl and mil jourttya are long. 

Tbo Krishna Valley eaten raw, besides Irinjnli being a delicious 
vegetable^ aro au excellent medicine for bowel troubles,— the beat way 
being to take them in an early morning. 

Por seed purpO'Cs a strong healthy plant is selected. The fruits 
of this phot are not plucked at all but arc nllowol to develoji. The 
pruning of the leaves and branches is omitted in the c»<o of such 
l>lant?. The seeds are, concequently, better thou tlio«o produced by 
plants trcatel lu the u«nil wiy When the Imit* become quite 
yellow, whu’h w the Hgn of full developmeut, tUj are plucked and 
the seeds from thc'C are taken out and are dried uot in the direct heat 
of the sun but in the sLade. Tbe«o seeds are then n«e.l for sowing. 

1 Lave still to say a few wonJs about the rmaiiung important 
crop on tlicso Malm binds, namely SAalu Jowar, 

5/lafu Jfjtear j—Tho varieties sown are LaAataM 

( jrrw?fiT ) or ( %^ ). The car-haad in these cases 

is cbwelN jiacked an 1 long, with largo gnina. Tbo colour of the grains 
is very light yoUow. The brcvl prepared from tho flour of these 
cnins IS preferred by t ll, and tlie taste is peculiar, but plei-uint. The 
outturn 13 he.aa y, nearly more than d ntble per acre that of an orilinary 
field Tbn Kmbni Volley fAatu is well-known and so it is 
needless for mo to furtljer dilate upon its importance. 

tltber cropH that are taken ui tlic'«c Galicat fields arc generally 
vegetables, whuh base been recently iutraluced with con^-iderable 
8n^.cc'^«. Such crops (ludcr onlinary circumstances would necessarily 
he irrigateil in thoj^t 5 cW>n. But the peculiarity of these lands is 
ih vt irri 'ation i» iJiyer caniod on. In the Karad .and Tnsgaon Tnltikas, 
ft sanely oj vegetable crops are grown particularly just after tho floods 
line cnbiilel. The Uud » ploughed and harrowed and then the 
following crops arc tikcii; Totatoes, Cabbages, Radishe-*, Brinjals, 
Knoll-kol, Ihngri ic. ic/ 

All these vegetable crops aro grown jost os an ordinary cuUarator 
grow« bat in connection with pt-tato-coltiration one peculiar and import* 
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ant point maj ho notiodi. lly brothcw— the K-initkiri Iavo i'kiu-I out 
Iiy artml experiment that if tJio potiti)ei arc mrfn ni enon ai fhe wafers 
luiTc Avrif then aQ<l then .ilnne the rmp yie!tli n pmSt, otherwMo 

(t M a r/fmpleto fulnre. If tb* •OTin^ ncvcn ««'• monrh htc, then the 
wh )Ic crop ji '<i<onetl an/l the |.i>t.iti>es when fln^' ntj* arc rotten. IlcJore 
April the potatn.r< nhonlfl ho rcxjiel, ai aft<’f flat tim<* they quickly 
xpnH. Thia Krishna Valley poLib>, n w*- may rail it, dilFijra m ta’^te 
Irom the ordinary one. The tintc n romewhat iwcet Idit the peculiar 
BtntU of potitrji'rt Li lar;pjTly absent. TImnc poUtncH are faid to rcqniri* 
Ie«i tim'* for Ifiitin;'. Only the lIhao vegeLablci arc grown at present, 
hnt there «er*Tns scope for the inrfca-c in the variety of tiic-c cropi. 

III. Dngfhi LantUi-^- 

As I Lave saul the«o Un*ls arc mfffior to tliose termed Galieat 
and hence the variety ot rrojrt is al'^o Imnitcd to a con'-ukrihle degree. 
In tlw* Tnsgnnn Talnfci we find only iJojn arvi Maize at tlie eighth row 
grown in the^e Unds. Hat in all other j4are>4 they invarnljly grow 
ea-tor and tohacon. As the toUurja ol'rhcie Unils is roniilcrol the 
host fiir ohcwing and smoking pnrp'iscs come aliort notes on its cnlti- 
vation may lie fonnri interesting. 

Tofneco. The seeds arc miic<l with ash and arc hro'id(‘a«fcd on 
a eeparatc seedbed in the month of Asha/lLi ( srrrrr)- The -e/, llingn tire 
reoily for transplanting in tlie Iteginning of Scplemhcf, tlic latent date 
being at the cml of September or licgmiimg of Uctoher. Theseetllings arc 
transplanted wlvin tlicy arc nljont three to four inehi^s high, the dL'tanro 
between each plant and each row being thirty inchc''. After two or 
three (Lays of transpUnting a man goes in the early morning to fill up 
the gaps and at the same timo palls ont those plants that arc not well 
grown. Till tlio crop is matured many weedings and raaeii inter- 
crr/fiifMg IS done, int /am nod going deep in dhat sfrh[» rd iu-rc, TLi< 
crop is allowed to stand in the field tbrongbout the year. The outturn 
Ls nearly six hundred seers per arre. Porno rnltivaton take a rotation 
crop from the cat Btcnis of tbc«e pUnta. TliLs is known in Marathi 
a.s rpjr TTTTW. This rotation rmp ia not a profitalile one. The onttnrn 
Ls aliont one tliird of the former, that is about two hundred seers, and 
the quality is inferior. 

Tlie tobacco on these lamls is anbjert to several dLsci-'cs, when the 
plant is about four or five inches high* Then the leaves begin to 
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shrivel and contract and they do not hroaden. This condition of the 
leaves IS commonly called as 55 ^. Again after the seedlings are 
transplanted a black caterpillar attacks the plants. This caterpillar 
is known by the name of Hnmaoi ( )• Between two leaves this 

caterpillar bnilds with the aid of the plant, a small thick knob inside 
which the caterpillar li\ es and slowly eats a^vay the leaves. By this 
the further growth of the plant is. prevented and the leaves begin to fall 
off. The preventive measures adopted by the cultivators in this case 
are as follows : — 

(1) "When the cultivator comes to examme the plants in the morn- 
ing he finds out knobs which are readily detected and cuts these 
with a khurapa and kills the caterpillar inside. 

(2) A small area at the b.\se of each plant is dug into which the 
caterpillar falls and cau be caught. These caterpillars are collected 
and killed. This digging of a pit is done at the time when the cclti- 
vator Bee>> that the leav es of the plant are drying. 

(3) Tlio tohicco fields are kept quite clean, ^kny sort of weed is 
not allowed to glow between the plants or rows. It is found that by 
this method the attack of these caterpillars can be held in check. 



Our Konkan Slaplo Crop. 

BT 

M. N. T»adwckftr, B. Jtg. 

^ — -ao^oc* — 

( Conclnfii*^ from our iatt. ) 

In tUo cnsc of rnbi rica, the mellioil ^ligUtly iliffors. Ilab! rioo 
planlcil in tlic >rintbcm jmts of the Uatoigtri ilistrict,— -and U known 
a? ]Vaiffr2n Tihal^ }yaijff}n rice is an irrigated erop. Uaving harvest- 
ol the /dffr/y crop, water Is let m the field n»d ii ptorwl there for a 
week or so, so that the stctliblc'i get <1ecaye«l, and weed secils are dcstroy- 
Cil. Tiio soil al'O hecomea soft nn«l cm ho easily worked. The water 
is not rcfinircd to 1)0 removed as it evaporates or IS lost by percolation. 
Having plonghcd the field a few baskets of cowdnng are sprcail in flio 
field as a sort of manure. The <iinntitv of rowdung howc\cr is very 
small owing to tho small uoniltcr of «tattlo in this tmet and sceoodly 
hoemse of the transl'onuatiouof cowdnng into cakes fur fncl. The urine, 
tljongh of bi> much jmporiaiico is never cared for. The field is then 
plonghed and well prepared for sowing the '■ceil. If howover eowdnng 
matuire hs sewity, dear fish manare or any otlier rake inannre is 
applieib If iHtssihlfl the soil is well prepared toBeenro fine soft surface 
coudition. IViiile tlicso preparations are going on tlie seed paddy is 
being made ready for sowing. The seed padly, ns inentiouctl before, is 
stored in a Mufh. Tho .Ifi/dj is then taken ont, loosened and then kept 
on u big ^tOlJO or on a high idicc nnilcr the pressure of a ^tono, which 
d'Ws not allow tho gra«s to blow away. Boiling wi\tor is then j)onre<l on 
tho followed hy a few biirkols of cold water twice or thrice a Uav, 
This is practised for two or three d ITS, that is to say, until tho seed 
gennimtes. The germln Ued seo 1 is then carried over to tho plot to he 
hro-idcastcd. 

In the CMC of tho rice crop to ho transplanted which forms by far 
tho greater part of the crop, tho seed is sown in tho first fortnight of 
iTnne. Silt lands are sown in live latter half of Jane, The 
rice is broadcasted generally in the latter lialf of October or in the fir«t 
fortnight of Noi ember. By tljo end of November the fields are ^-reeii 
with tho rabi crop, 

IVhcn there is snfTicicnt rainfall for transplanting and when tho 
seedlings are about a foot high, the plot used as a scedM is made wot 

li 
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so that the plants can be casilj, pallwl oiit. GeJierally four or five 
woroea are engaged in uprooting the seedlings required for trausplant- 
io" one acre. The women finish the work before noon. At the same 
time the men arc engaged in preparing a good mtilchy soil by repeated 
ploughing. Water ia let in the field so tliat it stands about ankle deep 
to knee deep in the field according to the convenience of the plot. The 
seedbed whence the (-eedhngs aie removed is also plonghel and made 
readv for tnusplantiiig the seedlings. When the field is thus made 
randdy by BO many ploughings nod levelling, the seedlings are taken 
over to a head land and transplantation Is commenced. The uprooted 
siblings are not -spoiled even tliongh they m-vy be kept at home owing 
tosomo difficnltv or ohjection foradi) or two. Only they must he 
w-xtered and kept III a cool place. The seedlmgs are trmsplanted by 
putting ttie bunches lu the mud. The number of seedlings in a 
bunch as well as the distance Ixjtwcea the bunches ilhTers according to 
tlie nature of the soil. If the soil be rich, two or tlireo sccdlliigs iu a 
bunch put in at a lUstance of abont twelve to elgbteeu inches will thrive 
well producing a rich and luxuriant crop ; but if the soil be poof aud 
coarse it iv considered necessary for the bundles to have about ten seed* 
lings and the distmee between the bunches to be about six inches. 
After this transplantation which takes place in tlie month of July, care 
is taken not to allow the field to get dry for nt least o month. In fact 
a good deal of water is kept in tlie field or otherwise the seedlings 
die out 

Tlie after cultivatiou of fho paddy crop bcgbis with September ns 
m August the stagnant water checks the growth of weeds as well aa the 
entrance of labourers. When weeds are seen, they must bo immediately 
rooted out. One weeding in September is mote than sufficient as later 
on the plants grow taller and stronger and do not allow the weeds any 
room to hold their heads np. Weeding operations are entrusted to 
women, the farmer enjoying a short rest or recess. The women start 
for the plots early lu the morning with bread aud water for their meals 
of the day if the plots bo not far off; bat if they be at a distance, they 
have to go there with the intention of staying there for some days. 
Hired labour at this season is very dear, if av ailable at all. 

In the month of September there is very little w.ater in the 
field, and in certain soils, niter weeding a second crop is sown at a time 

when heavy showers are pot expected lor a week or so. Such soils pro 
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knomi as Dupiht fcoiU— soils prodncin" two crops. These secondary 
crops are gcaerally poises such as Tur (Pigeon i)ea) {Cojanu$ indicus), 
Fatcla(DoUchoslablab)<it('. The seeds are dibbled carefnlly so as 
not to injaro the pa Jdr crop, by rlia^ng holes about an inch deep by 
means of a stick or /{otVi ora weeding hook. Tur requires a week or 
60 for its germination but the other ptilses germinate in two or three 
days. Thcbe secondarj* crops do not grow luxurLintly in the beginning 
bat when the paddy crop is harvested, they tionrish quite amazingly. 
The reason of this growth is prai-ticallytiic light and free aeration as well 
as the moisture in the soil, that tho plants get. 

Rice flowers m September. The early varieties put forth the in- 
florescence in the first half of September while the l&to varieties 
iowpr in thfipccnndjialf. At this eti^o they do not reguire any heavy 
showers. The female flowers are supposed to bo fertilized at noon 
when showers are not nt all required as they then are siip2)osed to 
obstruct and check tho fertilization, taraiug the heads barren. In tbe 
case of the jKiddy crop, watching of the crop while tbo grain is develop- 
ing is not required as the glumes protect the seod from being attacked 
by birds etc. What little watching is uecessary is m the case of 
rice which is vcracicosly attacked by buds in the seedling stage. 

The early varieties arc ready to be harvested by the end of Septem- 
ber and the late varieties ate reaped by the end of October i. c., shortly 
before Vticali. The crop is harvested by reaping with a scythe keep- 
ing the stnhhles ahont two or three inches aboa e the surface of the boil- 
If there be too much rain at the time of harvesting the crop or at a 
time when the crop is nearly ripe the produce is much affected owing to 
the falling down of the crop os well as owing to the separation of the 
eeed from the hcad-s. Tlie Diioali holidays occur at this time and it is 
probable that the origin of this festival w:\s due to the human uatnro in 
being jolly and gay when there b plenty of everything. In some parts 
where the juddy crop grows as lugh as about sis feet owing to the 
abundance of water and moisture, they have to take off tlie heads some 
how but then the straw becomes poor in quality, and is only nseful for 
thatching the roofs of houses. Really speaking'^the straw obtained 
from late varieties is nseloss for feeding the cattle. The stmw of early 
varieties is uactl as fodder, that of late varieties being used for thatching 
purposes. The average ontturu of the paddy crop is about twenty 
maunds per acre, each maund of eighty pounds. 
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Tbesnbcrops growo along with rice snch as Paicta (^DoUchos 
lallab), rur( Pigeon pea ) etc., flower in February and are reaped in 
March or April, the yield per acre Tarring from two maunde to four 
matmds, each raaund being equal to twelve Poona pailis. The outer husk 
of the seed i? fed to cattle along with the green Iea% es but the plants are 
used for rah purposes only. The husk and leaTCS fed to cattle increase 
the quantity of milk. 

Having harvested the paddy crop in October, such of the soils as 
have no other crop growing or as have got sufiBcient moisture are 
ploughed and le\elled after breaking the clods. This is however prac- 
tised by prudent c^lti^ator3. If the moisture be sufficient in the soil, 
they sow Kylaa. {DoUchjOi laUab), Atiuj (Gtee gram, Fhaseolui mango), 
Udid (JPKaitolas mungo) and, very rarely, gram {Cteer artcUnum). 
After sowing the seeds arc covered by levelling tbe plot. The crop 
is watered if irrigation ha possible. Generally one weeding is more 
than Buffident for all the crops except gram which requires about three 
weedings. Generally gram is grown as a vegetable and not for seed. 
The crops are ready to be harvested by tbe middle of March. The 
creepers of the plants are fed to cattle. Tbe }ield per acre is abiot two 
to four mauuds per acre as before but tbe cultivators prefer to sow Tur 
etc. a£ a suberop as tbe expense incurred is much less. The Eowing or 
rather tbe dibbling of the snberops grown along with paddy is effected 
by women each woman daily dibbling seed “ufficient for five gunthas. 

Tbe soils which have become barren or which are snch as do not 
bold water in the rains are also treated at this time. If it be found 
that even leguminous crops cannot be successfully grown, tbe soils are 
ploughed and exposed for drying. tFIicn the soil is dry it is collected 
by means of a 2>dart or in some cases by baskets and removed else- 
where. The soil is removed in such a way as to produce so many pits 
which are then med for collecting water in them. Tbe fields are kept 
follow for one year at least, later on tbe subsoil becomes tfao torfoee 

soil aadowinijtofiiwriia" ibe-ifliEL mjssw,-. it* 

the soil is restored and the outturn is sail to go on increasing year after 
year for some time. 

Insect pests There are a number of peats and diseases attacking 
the p^dy crop in the Koakau. A few of the commonest ones are given 
bJlOW* ~ - - - 
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Vii. It is not jiositivclr known wliclljcr tLh is an insect i)cst Of 

a fungoid ilUedse. Tho ravages h-ivo been supposed to bo dno to eomo 
minuta iii'Ccts, which however have not been dctectctl or aeon by tho 
cultivators In this d'Muo tho Icwes dry up. It is snpjwsc I that tho 

disease ocenrs if tho maunro adicil U\a been too great, llcally speak- 
ing tho iliseaso has not been workel npou either practically or scientific- 
ally. Particnl xrly this diaoa^o attacks the crops if the sky bo clondy. 

A7(/. — ^Tiiis is a stem borer of tho jKiWycrop. It is sceti located 
in tho stem which is mostly eaten off and tho crop has to bo abandoned. 
Ko icmeily is practUcil here. Akin to this in-ect there is another which 
eats off tho leaves but tho damage done is not so severe. 

— It has mnoh to do with the i-eioou. It often happens 
that after a goo I riiufall showers become rare fora immbcrofdaj'S, and 
tlio snu shines brightly witli scorching licit. Tho water stored in tho 
fields is Ucuco heated and a good deal of injury is tlono to the crop. Tho 
stem gets burnt and lUo crop cvcntnally dries np. Kven tboagh this 
is apparently tho real cuiso, tho enlUvators attribute tho damage to a 
borer. 

Ahrjjd.— This is similar to Knkidya. In tho beginiug tho crop 
flonruhcs W3U and is in goal eooditioo but later on it goes on drying. 
Tlie (li'ea«c has mucli to do with tho w.\tor supply. It may also bo 
c.Ml^ol by an o^ce''«ive amount orramnro as tho clVect is seen general- 
ly in fields situated round abont tho village. Natnrally cnongU tlicso 
soils get a heavy application of uigUt soil inaunro owing to their situa- 
tion. Tho first shower*, besides, c-irry oil' all tlie manurial dirt from 
tho aillago and dojxisit it in the fields haul by. If the showers fail for 
a few days the crop is burnt and lost, 

TIio crop Im a few minor posts such ns rico hoppers, grasshoppers, 
insects belonging to tho bng fimily, locusts etc. bat tho damage done 
by tho^o insects is such as not to bo taken into consideration by tho 
cultivators. 

Luxuriant lea/tj (jroictk As fitness is a disease in hnman boings 
so nl<oInsnriaatle.ify growth is in crops. This Icify growth Iiindors 
tho bomiigqn.Uityoftho cropand if not rameliovl the crop is lost. 
The only remcily is to cut off the grass-leafy growtU-or to let in eattlo 
to graio till tho leafy growth is rcdoced to the normal stage of tho cmp. 
This must be howe\ er done in time. 
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Variciies of Rlee Taming aside from disPAses I eist sjek cf 
firieties, of wHch I veaiare ta pK'cata li't sa fit a< I hire been able 
to ascertain in my own district. 

Sjptnt, -ViW« aai some of the coir?er vatleties ftomtlie third 
cli's are gro^ on poor soils which my be coarsS or even stony to a 
certain extent. Lowlyiag Knl< D»ciUy grow .ln5;e{r»i£'r, Ksmoil and 
sach ether finer raneti?'. Tue lowlyio^ laa-ls are generally fine in 
texture and get a layer of alloTial d-*po'it- ILirkil i' grown on h igh- 
lyiag lanl«. It my be groimoa tririas toil ©a raw occissions. 

Awned pndJy la generally free from insect altset'- 

AT^reo and a few of the coarser anl late \*arietie» thnre 
well when the fields get flooded. 

As regards the keeping qoalib'es nothing definite can be said bat it 
is a fact that if the jadly In not carefully store-l it i* attacked by in- 
sects which eat the rice. Tte geramating power has not been esi>eri* 
nented npoa. The genainating power of all xarjeties kwje fo? oxer a 
year bat how long, caaooi be deSmtelr girea. 

If the stateaeat be viewed for a time, it will be fonnd that the 
finer the variety the greater the nataber of seeds per tola. It means 
that the grain is lighter and smaller. The varieties have got a nember 
of sab-vaneties, differing in sire, quality and colour. This is perliapN 
dne to eon and natnral conditions of growth. ^Va instance of selection 
may be given here. In some parts some fielis produce padly tie grain 
of which IS red in colour ; the bo.lel rice prepareil from these varieties 
appears as if mixed with blool bat L otherwise an excellent rice. Even 
though a pearl white variety be sown io ‘•uch a tOd, in a few years tie 
variety is sail to change and be transfonaei into a red aad coorNC 
variety. 

Many of the variefies will with difficulty be recogaied by expert 
and practical firraers. Some of the varieties have a red hus'k bat it is 
generally found that the red Jer the hmk the whiter is the polished 
grain. In fact nothing <aa be geet^eJ from the outer appearance as to 
the quality of the rice except ty e^ert and practical men. 

Colours of fiomo padly varieties arc given below. The colours are 
mainly four. 
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I. White colonrcil paddy varieties : — 

1. Rajawcl. 2. Putni. 2. TaosaU may differ io colonr). 

4. WakiaU 5. Shepa. G. Paawcl. 7. tialkttiai. 

&. Kndai. 0. Sarwat hihasad. 

II. Fi0bh coloareci paddy varieties : — 

1, WaraD"al, 2- Kolambi. 3. Kothnmbir. 4. Bar. 

5. Bhadas. 6, Hatkel. 7. Sarwat (Sonpel). 

III. Iled-coloured varieties aie 

1. Chimansal. 2. Ta\sal. (both arc longer). 3. Ava- 

chitan ( gnam rather llat ). 4. hfahadi. 

IV. Spotted varieties are nnmcrous bnt the principal one is Kltareu 

bhat. This does not keep for a long lime being attacked by 

insects. 

I may add a short note regarding the special nsc of some of the 
varieties. 

During marriages, feasts, iiotida}>., fesUvaU ami ceremonial dinners, 
the varieties geacMlly required for prepanng boiled rice, sweet-scented 
rice, sugar rice, spiced nee etc.— Sn/.A'ir Mat, Keahari Chat etc.— are 
Jlajatcel, Kamod, Kabutar and Ambamohor, These are fine varieties 
and shiud in the first class. Besides thsy are naturally sweet and 
scented. They are not daily osed as they are believed to produce bad 
colds and other similar disc-ises. The secondary reason U that they are 
rather dear. The cultivation of these varieties is limited in this tract 
which mostly grows varieties of the second and third class. These first 
class varieties are not of daily use even among the rich. The reason is 
that they are not easily digesteil and hence give rise to Dysentery. They 
require the addition of a large quantity of sugar, milk, ghee etc. 

Some of the nineties are particularly used he ^regariag Pohe — aa 
Indian preparation of paddy obtained by pressing the boiled rice, drying 
it, and then heating in an earthen pot called khapar. These varieties 
are so selected owing to their shape, size and flavour. Generally the 
grains that are long and flat as well as sweet scented or having any of 
the qualities are used. Tlie varieties so used are 

1. Kothimhir. 2. Jiragen. 3. Kabsal. 4. Tamsal. 5 Velehi. 
C. Kolamba. 7. Tavsal. 8. Chimansal. 9. Bngadi 
and other similar varieties appearing in the second class. 
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These are used for sach Indian preparations as ModaKa, Khnpnrpoli 
etc. They find a place on th6 rich man’s table as boiled rice for daily 
consnmption. 

Adrtoat, and two or three other varieties form the best 
kind of bread. S/ts^a and JParan^ai are used by men of all commu- 
nities for daily consumption, being suited and cheaper as well as tasty. 

Bice is nob turned into spirit bat tbero is one preparation called 
Anarasd in Marathi which reqnircs a sort of fermentation. The husked 
rice IS kept in water for a day or two and completely dried. The rice is 
then ground into powder which tastes anl smells acid. Gul (raw sugar) 
is then mixed in it and the mixture is made into circular cakes which 
are fried. What happens in the preparation of this sweetmeat cannot 
exactly be told. 

There are*a few more varieties of piddy requiring Ibe attention of 
medical men. The^e varieties are Sonephal, .?arwat find JIabadi. The «0 
are specially valuable for invalids, being the most harmle*s and easily 
digestible. They are used lu venereal di«eases as well. Tbe>q ^ arieties, 
strange to say, grow well in poor soib. Of these Soaspbcl is particularly 
used in cases wher-' the patients suffer from poisoning, mostly reptile 
poisoning. Sarwak • is generally useful bat Mabadi is particolarly of 
value in cases where the patients are suffering from wounds. Why they 
are so valued cannot be well ascertained by ordmary men. 

Here I may give a short description of transforming paddy into 
lice. This transforuiatigu is effected in two ways— one is known aa 
Sttrai and the other as Ukade rice. In the case of Surat rice the paddy 
is lightly crashed in special grinding milb, generally made of wood and 
known aa Giirat The other method— that of Ukade 

rice is that the paddy is put in boiling water till it cracks a little. It 
is then got out, the water is oozed out and the paddy is dried best in 
the akvde. If it w dried m the sun it U dried for a very short time. The 
paddy may now be turned into rice which is used for making lanji or is 
umiieitomva'uis, alter turning it into boilei rice, lu villages t’lus 
13 generally prepared by women of the family the touch of low caste 
women being supposed to polute the paddy. The rice prepared has a 
peculiar ta«te. After preparing rice, the bosk is thrown off and is used 

* Sarwat is grown by broadcasting and requires comparatirely little 
nioiatare. 
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for r.ilibin" pnr2)OjC5, tlic luisk known na komh is fed to cattle which 
then yield a larger qnuitity of milk ns they ^ay. 

There arc a few varieties which are cisily Imsked. They arc, Shepa, 
"Warangal, Kudai, Wnssal, Tiu'sal, Chimansal, and a few others. 

llhadas and llarkcl are mctl for oxtr.icting stxrch which when 
mked witii lime is mucIui-iO I lor white washing. The btnrch is also 
used by \va«hcrmcn and we wers to apply to the clotli. 

The straw of the hte varieties, as Im already been slated, is nsolcss 
for feeding purjicscs hoing coarac and tistelcss. It is used simply for 
roofing the honsej or for rab. The straw of early varieties is specially 
valuctl for feeding and is tasty and fine as well. It is much liked by 
the cattle of tlio Konkan, there being no hadbi or any other fodder crop 
with which to feed the cattle. 

Tlio a\crago rcrciptNand evpcnditiirc incurred in the cultivation of 
the paddy crop are given below. They are roughly calcnlatol to an 
acre. 

Evpcndituw incurred in &oiU winch pro luce only khnn/ paddy. 

Us. A. P. 

Rah rliargcs. 15 0 0 

Knii'itl (culling ot trees etc.) 4 0 0 

Cutting charges 1 0 0 

Kemnl or grass. 6 0 0 

Cowdung. 1 8 0 

Cirrying tlio cuttings on the farm. 0 h 0 

Spreading tho cuttings cowdmig, 
grass etc. y 0 0 

Throiviiig cowdung, c.irtb, water etc. 1 0 U 


Id 0 0 

rioughing the r.iblted plot. 0 8 0 

Price of the seed paddy «t li4 jvr nipco. 1 S 0 

Ploughing charges oi the field to he trau..]d.iutcd 
at 0-8-0 per jiloiiglimg ( This includes tho pre- 
par.ition ot the Held i. e. working up the nmd tie.) 6 0 0 

Uprooting tho seedlings for transplanting. 10 0 

Charges tor transpl luting tho r-ccdliuga. 12 0 

Binding and making sohjo <»iich minor arrangements. 1 0 0 

"Bi’ceding charges. ^ 0 10 0 

Reaping the crop. 2 0 0 

Gathering and conveying the reaped cron on tho 
ground for separating tho seed from tho Jicad, and 
sep vr.ating it there as well ns storing. 6 0 0 


Total expenditure ... 3.1 05 


10 
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Receipts of tho paddy crop. 

paddy grain at 33 Iba. pet tapeo 50 to "a 0 0 

Fodder elieavcs at 100 „ ,i ... 7 0 0 

Total receipts ... 57 to 82 0 0 
These receipts depend npon the season. Eren if wo take one 
khandi ns tbo outtnrn per aero we get Us. 57 i. e, there is a clear pro- 
fit of Rs. 23-0-0. These are however calcnlatcl charges. Wo have 
not hero taken into consideration the assessment which is obontBs. 5 
as well as the castage charges. In fact if what the cnltivators eay bo 
believed, they get a net profit of about Rs. 5 toRs. 10 per acre, 
excluding the rent they pay to the owner of tho land. 

Let me now take the cnltivation of the snhsoil as well as tho 
charges and receipts. 

Expenditure rci]nircl in producing paildy crop ... 31 5 0 

Charges for getting seed .Tur at 3 pailis per 

rupee or ... 10 0 

Pawta (Oolichos laUah) at 4 imlis per Taj.ee ... 2 0 0 

Dibbling tho seed 10 0 

Harvestiog tho crop. ... COO 

Total cxjienditaro Rs. ... 41 fi 0 

or 

Rs. ... 42 6 0 

Outturn of paddy crop with sub crops. 

Paddy outturn with sheaves 67 to 82 0 0 

Tur at 5 pailis per riipoo ... ... ... J8 

or or 

Fawta fi „ „ 18 

Gall ( stnhbles of tlic eiibcrojO 8 

78 to 103 0 0 

In soils growing these suberops they get a good deal of profit cora- 
patalively. Tho aoiU that grow rajt crops yifihl loss as oomp'vrcd with 
these soils as can he seen from the figures given below. — 

Ploughing and preparing tbo soil for the rail crop ...240 

Price of the seed (Slog) 18 0 

Harsesting charges COO 


Total expciiHitiirc Rs. ... 9 12 0 
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OiittHruofMHj 1(> 0 0 ' 

Gall (Stabiles etc.) 1 f| 

Total receipts of the tali crop lls... 17 0 0 

The ebarges of the sabetop como to about Rs. 7 or 8 with an ont« 
turn of Rs. 2 bnt the rail crop giresoaljrRs. 17 with an expenditaro 
of abont Rs. 10 and hence generally Ttir or Paida is grown ns a sab- 
crop. 

From all these calcnlattons it is qnite clear that the cnldv.ator is 
not mnch profited by growing a r«6t crop and the general tendency is 
to dibble Tor or P'ttoia it can be e-isily sown while inspecting the 
plot. This is one of the reasons why the Koulan pro Uiccs this Pawta 
crop so extensively. Besides it is cisier to sow Pateta wtber than 
Tur owing to the size of the seed. 

It may however ho msationel hero that the rice lands in the Kon- 
k.an ha\e practically no rjiles of rotitbn as sncli, the sime soils 
growing rice year after year. ThU is dac prim irily to the poverty 
of the tract but the altimate result is that after eomcyear» they have 
to leave the soil fallow for some time. Secondly the al«onca of the 
rotation system is dao to there being no huitablo crop growing with the 
large amoant of moUtnre present in the rainy season. 
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Cocoanul Plantation 

IN 

Western Portuguese India. 

vt 

S. P. Nazare. 

P URING my sliort trip to the Portngiiese tcfritofy of Goi during 
JIarch of tJie j)rcsen{ year, I hai>pcufld to 'isR the cocoanut 
plantation of a fnend of mine in tUo \illage SanqutUiti’ 

As this IS a \ cry valuaWe and highly profitable jdantation at the 
present time, owing to the rise m prices dne to an increase in the de- 
mand for cocoaiiuts, I made a cln^e cxaniioation of th? metliois adopted, 
and now heg to giibnnt the rcsoU of my olwcrvatioa* for the general 
benefit. 

As 13 well known, the Portngocse territory of Western India lies 
below tbe western Ghats and bordering the Aiabbn sea. It bas nearly 
serenty to one hundred inchcsavengcruural), and its climate is hot 
and moist, identical with the tropics, tho suniracr being rather trifngas 
eornpared with that of ^fallad or Jrueal. Asa result of these condi- 
tions, cocoanut plantation is ^ery widely undertaken and is the eonree 
of much pride to the people. 

Many of the classes of soil which arc fonmlnrc reputed to be parti- 
cularly fitted for the planUUon of coccnnnts. The beat are formed of 
Tiatcrite rock of loose texture, are rough and coarse, and arc mixed with 
a considerable amount of sand. They arc of a inle y cllowish colour and 
are well, easily and naturally drained. Such soils generally he along 
the banks of rivers that How down from the \7estcrn slopes of the Ghats. 
Hero, also delris and silt of maimrial nature arc particularly abimdaut, 
bemg brought down and deiwsited hy them during their course from the 
slopes of surrounding hills. 

Tor cocoanut cultivation some among these are diflerentiatcd 
and preferred according to their physical properties, situation and pro- 
ductiiity. The classes of soil are as follows 

1 . Those that ate entirely dependent upon the sweet water of the 
rnors or perrenial sticams in the inlands away from the sea. 
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2, Soils tint are on tlic banks of the sweet rivers but also 

receive salt water from tbc sea which conies in duriujj high tides. 

3. Those that aro solely dependent on the salt ivater of tiic small 
channels or creeks from the sea. 

In the first kind of soda the conditions are all goal but occisioually 
salt is given as luauure as it is a ucceasary plant focxl for tbc cocoaimt 
tree. Iti the case of the second kiiwl, no minnro require ! anl theao 
are cousidered to be tlio beat of all voils, for it naturally recen cs ^alt 
water as a mimirc in a required modente quantity during the high 
tides only. Therefore hero the fatal eirocta of oxces> of salt are 
naturally aioidcd and proper plant fooil la aUo got m moderate quan- 
tity. Ill plantations on such soils, very littlo is spent for occasional 
manures. Here the pilm tllrlve•^ well and gi\es a good yield. In iho 
thml lati 1 of hod neir tlio salt witcr, (ho pilni recenes considembly 
dvamago owing to cxocas of salt. It gi\ es fruit m the fiftli \ear of its 
life but ita whole life la shorteaed to twenty five to thirty years, where- 
as in the second case it is prolougeil to eighty years or oven more. The 
CAUso of this,— so it 13 Mid — ia the Ibllowiug. As the roots of the palm 
habitually do not go deep but spread out widely, when tliey reach 
salt water level the tree gets gradually weikcp and constrictions aro 
formed on the stem. Then lor the sLibihty of the p dm, snpiwts made 
of lops of wood are placed at the side' to make it sUid erect. In spite 
of this, however, it gets weaker and weaker and dies very soon for want 
of a proper qniutity of pUut food. This km-l of sod is a contrast to the 
first, for, iu the first kind of sod salt cm be given ns manure. But in 
this last case to supply the plant with the miuircd qu lutity of gooil soil 
to withstand the poison is very ihflicnlt and costly as such land is 
alnays washed, at internils, by lugh (ides. 

In coraraenciug a new plantition, holes are dug three feet square 
and two and a quarter feet deep for one seedling and loo'C, friable soil 
from other places is pnt into them. Four such boles are du" in one 
day by one man, so the cost for each is one anua, the labour bein" com- 
paratively cheap. Some rich planters prefer to dig holes five feet 
square and four feet deep costing three and a half rupees each which 
is not within the reach of ordinary' cnltiiators. But the palm in the 
latter case is sure to give a very high yield and that too before sixth 
year, for it gets the maximum space for the extension of its roots. 
Then the distance kept between rows nnl plants is twenty-four feet. 

16 
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In these liolcs the Bcedlmgs \7htc!i arc grown by s-pecial profes- 
sional growers arc ]«\t one in cadi. Any tnan can grow these seedlings 
hnt they become interior to those grown in a partienhr village tiz., 
!3an<l(ivaUiit in the Portngaeao territory. For here they are well select- 
ed and grown in patticnKrly gooi sandy soil. In addition the pUiiunle 
IS fostered carefully and growa fxstec than the ridiclo. Klscwhcrc the 
radicle grows faster and 1 xrger than the plumule, which is con-’ldercil 
ttti inferior condition of things. The co-t of each seedling is two nod a 
hilf aimas at present. 

Tins jilanting is done in Uie month of Apnl and each plant is 
watered ever) morning and cvemiig njvto the Betting in of ixins, j. c. 
for a moatli or two. Dnnug the rainy ‘>ea«ou, inaoycasc, it gets suf- 
facient nater Then in the month of October a ring sarroiinding the 
plant IS dug and ordinary woo-l ashes w put in it atnl watering is given 
only on alternate days, ibt about three years more. The newly planted 
plants were either two feet high ( which I was toM were one year old 
plants ) or four and a lialf feet high, which I was informed, were two 
years old. Then from foiuUi year, ash, salt heatcil soil arc given ns 
peipured every year, which cosh* four annas i>er year pet jtalm includ- 
ing even the looscniog of the sorroondiog soil. 

Then in thetifth yeir bclsoffwty the fut fiynarearo prepared so 
as to hold neatly four palms. The vac lut parts m them are occasion- 
ally ploughed lightly to cndicatc weeds, to hold the manure washed 
away by tite rams and to coD>crTc moisture. 

Manures as they use generally ate four m nnraher. 

First. Fish imimre 13 best hut the best planters do not give it 5 
for, by its opphcilion the plant is si'td to be exh mated quickly in spite 
of its good yield for some few years. So the majority rather tend to 
avoid fish ma&UTC. 

Second. Simple salt is given every fourth y car after the fifth year 
from commencement at the rate of tweha seers per jilara, the coit being 
one anil i. During the first five jeara salt ls given at the rate of from 
one eighth of a seer npto ODO seer hy a gradual increase to prevent dc- 
9 traction from white ants. 

TMrd. In salty lands ashes are given every year in the month of 
November and December to ensure, 80 it is thought, the full develop- 
ment of the maxunnm number of fruits on tlic stalk. 
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Fourth. poiUs also given to phrna nml this lias proved 

the best, at least on the phiilalioti that I p(ir30iuUy saw. It costa 
very little and is ilonc in the following way. 

First tlio soil 13 <lng ace<jril»ig to the «niintity retimrc I and spread 
evenly on the ground two inches dccj> an I over it woo«l loppings niul 
dried hranohes arc put and over tint again a tliin layer of soil of better 
chameter, less than two inches thuk, is pat, ami the^ woody central 
part *13 set on tire. When this » all burnt and slowly set clown, the 
heated mKtnro is, after cooling, put around the Insc of tlio plain, throe 
or four baskets being appUchl to eich one, care being taken not to 
exj) 0 'e the evpanso of roots. If instead of wood loppings, cocoannt 
fibres half dricsl and half fresh are put, it U s^vid to be an excellent 
inannre giving the best yield. 

The average cost per plain from the beginnuifT opto Us fruiting in 
the aiNth or ee\entb yevr IS not more than Otic riipoe. After this time, 
for each year a ptnglo i>ahu *lctnaad3 for « nltivat.jon, minnrc. and other 
operations, au expense not grcUer tliau four atuj.is. Sncli a palm, well 
cared for, gives nuts worthfue nuices at the Icut while the yield may, 
at a miximnm bo worth ten rupees. fUere are fmir cuttings in the year 
pro^^ded pests ami (Use ;scs arc aliseiit. The ordinary yield of a palm 
is about eighty nuts and maximum nuy go tipto one hundred or cten 
one hundred and fifty. So a single jialm does not tcdniro a greater 
expense than twenty rupcea as the tot vl during the wliole of its average 
life of sixty to sesenty ye.sr3. lu ^<mlo examples 1 l^ve heard that 
gramlsons are taking the onUnrii of the crop tint was planted by their 
grandfathers taking neither any trouble nor pUntmg any now trees. 

Considering these ficts, it seems to mo that I niiiU not coacltido 
without suggesting th.at hero lies a gooil field foi- those who would go in 
for farming on their own acconot. 



CuUivalion of Baml)oo in Assam. 

1.T 

Naresb C. Das. 

H an CTtremely valuable crop from a commercial point 
liv of view, and it can be Rfotrn with a corapamtively email 
amoont of expense and care, provided the conditions are fa\oarable. 
A garden of an acre may giie annually an income of eomething like two 
hundred rnpee* nine or ten years after being planted, and, may con- 
tinue yieldmg for forty to fifty years. 

A light allavival loam is best adaptelfor the caltivatlon of 
bamboo. 

In the the distnct from wliKh I come, — the Givlpara District of 
the ProMQCe of Assam, there are many varieties of bamboo, solid or 
hollow, thick or thm, strong or brittle, large or «raall. Only those 
vaneties which are of good qaality, rooch esteemed and nse-l, and, 
which have a large demand jo the locality in which they are to be 
piloted, sboold be grown. 

The bamboo is almo-t always propagated by snclcerv, as most of the 
varieties rarely fiower. Bat there is one *kind oflaisboo in Assam which 
bears fmit and can be propagated by it. Tbw i ariety is small, hollow, 
thio, and is chiedy used for coRstmcting fences or icreens. Tbefmits 
are of abont the size of a araillgnava and the shape Is almost like the 
boll of cotton ( Waghad variety), (he lower end being acute and a 
little bit bending and the colour dark green. Decently a frait which 
I broagbt from As-am, and wbirb bad a bsaatifiil sprout on, tboagb 
it wa? a little bit injoretl owing to ray loug jonmey, ivas given to the 
Economic Botanist of Bomlny to grow, 

ifi’tfcod 0/ CuUitalton : — la (be month of Baulakhjat the begin- 
ning of the monsoon, holes are dng twenty feet apart, the depth of 
each hole being such as to cover the root and nine inches of the stem of 
the bamboo to be pkntel. Cowdnng minore is pat intothe holes, and 
they are left in this position for a tune. Then in the next month when 
the soil is soiTiciently moist and soft, bamboos are planted. The cnlms 
for planting most be selecte-d from those of tlie latest generation, those 
cf the older generations having scarcely any snekers on them which can 
give rise to a new phnt. £.acL enlm most be dug out with the rods 


* ifelocama tamhMMouht 
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cire b“ing t.ilceu not to injure, in any ivny, the hud'? thit m^y l)e on 
them. In A8?am the tojt jwrtion of the cnlm leaving a yard or two 
below is cut off. The bainlKio i> then pnt sUntingly into the pit and 
is covered over with earth. In the dry reason, if the soil i« not moist 
enough, watering ohonld be prictiafti in the first yeir of its growth 
only. But iu A««im where thro is plenty of min thronghoiit all the 
year, watering is not pracfisal and there is no need for it 

In Assam the bamhoi is grown on tlic bonier lino of the ganlen or 
Bari, The border line i-t rai<e«l by eirtb excavated jast ontsida and 
ch>'’e to it and bamboo is planted on this ru>ed hue of earth pro%incial- 
ly known as “ Pagai. ” In Beng^il n separate plot of land is specially 
kept solely for its cnltivation 

After treatment • —From the year after the planting of tho bamboo 
silt or ash ahonU be given every year m the moalb of BaishnlJi- If 
these cannot be obtuned, fresh earth will do to a rertam extent. This 
practice fivnuccs the vigorous growth of the clump of bamboos. In 
Assam old, rotten "traw, taken oat from the roofs ol the honse^, is also 
applied to the clnmp when the Inmboos are beginning to give fresh 
sproQts. 

Another very 8ucce«3fiil treatment often given to the bamboo 
planUtion with favonnille result is to apply nre “ Bhusa " or Chita or 
Patan as it is called in vernacular. Thu practice cspociilly strengthens 
the clnmp and makes it more dnrable. 

But beyond all these methods of treatment, which all in their own 
way are good, and, rarely fail to produce the desired effects, there is 
one, which can be recommended to the g-irieaers, m counection with 
briugiug about the luxuriant and healthy growth of the bamboos* 
This is to set fire to the whole clnmp at its root in the month of 
“ Falgcon ” when there will be no new sucker coming out, and, then to 
apply earth to the clump in the next month. In the wild bamboo 
forests of Assam which are burnt every year at this time, nature thus 
assisted, most vividly holds before the wondering eye of man the 
utility of this practice. 

Cutting of CHf«3:~In catting the culms care should be taken not 
to ent over much. For the first years of its growth no cutting should 
be made at all, or it is sure to interfere with the steady and vigorous 
growth of the clnmp. From the fifth year at most four ripe culms 
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may be allowed to be cut. Bat, noyertUelesa, the lower the nuinber of 
cuttings the better. Then gtadaally tlia number may be increased. 
From a properly treated bamboo rlnrap annually ten to twelve culms 
may be cut. Care should be tnkca to cut only the ripe ones and not the 
joang ones which have growing bods on them, which suffer the most in 
conse(juenca of the mother biraboos being cut off. No cutting should 
be allowed at the time when the new suckers are appearing or the 
people engaged in the job, may tread on the soft tops of the suckers and 
inj’nre them. 

Diseases and Pests of liamhoo ". — Only one disease I know of, and, 
that interferes with the length and quality of the culm. This is the 
untimely rotting of tlie tops of the young suckers, when a few feet high. 
This disease is commonly prevalent in Assam and is known ns “yly 
Mogha. " The clumps attacke<l by this disease are very short, take a 
long time to lipen and are not 6 t to be utilised in any good and durable 
purposes. This disease may boweier be averted by according to them 
proper care and treatment such as b.as been described. 

The insect pest, to which a largo number of culms are liable, is 
the black ant. There arc some birds and squirrels, tliat natarally 
prey upon their caterpilUrs, living inside the stems. They cut large 
holes into the etems and take them out and eat. Sometimes men use 
the caterpillar baits for fish. But the remedy serves to aggravate the 
malady. The birds and squirrels will spoil a large nurabet of culms 
111 search of their food. But it is needless to say that they do lessen 
their number, which would otherwise have been too numerous to 
check. 



'/Improvement of Khandesh Cottons. 

BT 

K. Kulkarnl, 

Cotton Supcrvlsor> Northern Division. 

\Te first commenced oar experiments in tlie improvement 
^ 14 ^ of Kliandesli cotton in 19 M, the first thing which hjeame 
evident was that Ivhmdesh cotton was a mixtore of five types, havmg 
differently colonred flowers and differently lobeit leaves. This fact of a 
recognised commercial cotton being a mutare is not pecnlbr to Khan- 
desh cotton, the same is fotmcl, for imtance m the Korkili cotton from 
the Kizam’s Dominions. 

It was qnickly foon I that these different tyi)e» give a different 
quality of fibre, a varying ginning percentage of lint to seed cotton 
white they aUo differ m yiefd per acre- The types were separated from 
one another in by mvkiog oat each bod of plant, and picfaog 

cotton of each plant separately into five prominent groaps as below : 

Botantcal name. Local name. C^aracten. 

Seglectnm rosea ... Taraili ... While flowered... Narrow lohxl. 
Neglectnmroieacatcluca. Varadt ... do. ... Broad lobed. 

Ne^lectom vera ... Jari ... Yellow flowered . Kartow lobed. 
Neglectom vera katfaa 

varensis ... do. ... «b. ...Broad lobed. 

NcgUctom vera malvensts. do. ... do. ...Medinia lobed. 

These have cow been grown sej'aratelj tor the last five years and 
:he gmning percentages and yields which they have given are shown 
jelow. Each variety is indicated by the initials of its botanical name. 


Variety. 


Gincin. 

g percenta^. 


Yield 

per acre. 


1906 

1907 

19oS 

1909 

191 I 

19uy 

1910. 

N’. B. 

3?.7 

32.1 

37.6 

37.6 

37.4 

oTu 

1462| 

K.R C. 

So.: 

S1.9 

35 

«.a.o 

vO.3 

7t'» 

1209J 

K. V. 

Sl.G 

24.6 

29.1 

2''.9 

27.1 

729 

5921 

K. Y. K. 

9S.5 

24 

27.7 

27.1 

25 

741 

3S0 

K. V. M. 

very small 

23.3 

2G.I 

25.1 

656 

593 


quaab'ty. 


Before the year 1909, osonlj a few lines were being grown of 
these types, the yield is not given. 
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The not profit which we lia\Q g ot by growing ** Xeglectiim roa&i. ” 
or the norrow lol»ei \ ariety of Vaiad i, on a larger ec tie instead of the 
other K'ss profitftWo types is ns helow t 

IDOD. 15)10. 

its. ... Us, 

Extra yield of “ N. 11. ” ID lorajAmon With “N. V'.'’ 141 ... blO 
Extra yield of “ N. 11. " mcomiviriaoft with 00 ... 2od 

Increase of profit per acre of ’N.H.' oier ’y.V.’ owing 

to extra yield ... ... ... ... 20 ... 12-1 

Incrca«cof profit ])er acre of “N.U.” o\er “N.lt.O." 

owing to e.xtra yield. ... ... ... 13 ... 85 

Increase oi profit per acre of ‘N. R.* over ‘N. V.' owing 

to better giumng percentage ... 2(1 ... al 

In< re.i8e of profit per acre of ‘N. 11.’ mer ‘X. It. C ’ 

owing to higher giiiDiDg iH-rcentagc ... ... 6 hj 

Increase of profit per acre of ‘X. V.’ ovtr *X. It,’ owing 

to letter qinlity ... ... ... ... ... 4 

Tims it 18 clear tint the tot.ll profit from an aero duo to growing 
X. 11., after deilnctiflg the loss lu quality iu compari'on with X. V. in 
IftdO is lls. 4O, 12 as, while in IDlOit is Ilj. 171, while in compwison 
with X. R. C. m lOyO the iocrevse U Be. I'J and in I'JIO Re. 41*8 as., 
taking 270 Its. per kliaiidt ( 784 lbs. ) for t'lraih Imt nod 200 Rs. per 
kbandi for Jan, according to prC'Cnt mirkct jmees. From the list 
sear’s resalts as to the niixtitre of Khaudesh cottoasio litfierent talukis, 
we ciiD say ou an average that it consists nearly J of N. K , i of X.R.O. 
and i of X. V. M. and N. V. K. types and hence tlie lultivatorj who 
liave taken the seed from «is, got an additional profit per aero of Rs. 20 
111 1000 and Rs. 70 m lOlO, by growing the pure type only. 

Owing to the^c enormous profito, tJi« demand of this pure type is 
iucreasmg by ]e.ip8 and bonnds and this department will not be able to 
cope with it. In fict it will prolnhly bo necessary for cotton growers 
sTippiV ftyhiAiog- from iis stfeif «ri?n.avirf iCrr an 
acre. Ifthishe cnltiiated cirefnUy next year each of them will be 
able to sow Lta wliolc area with this pure varwty- As for keeping .the 
seed ]>ure, this does not present great difficnlty ns small hand-gina will 
gin seed sufficient for each small caltiiator's purpose, and larger 
growers can get their seed cotton ginned aepanitely in a power gin. 



IsimOTEMEKT OT KhAIJDKSII CoTlOK'S. 


129 


There is moreover a considerable field for enterprise, in increasing 
tiie pare seed on a commercial ecale, for our seed this year was bought 
at Ks. l*S-0 per raannd when ordinary cotton w.is only bringing 
He. 1 per maund. 

In KJiandesh several Marvans do giu the local *ottou on hand- 
gtus to sell for scttl pnriw^es and people pa} a httle higher rate for thi. 
hand ginned seed. If the N. R. \anetr he hept pure aiul giunci 
ee])arately there will be oertaioly a conshlcrabte demand for it for sonn 
ycata until caltivatora geueralh Imi’ got this «eed, after that time, i 
the method of jneketiug out the first two pickings out of the cotton o 
the beat fields and gmnmg it cciiaratel) be continued, this selectei 
seed will ghe stiU better results in yield year after yeir. 

There la one other question in connection mth tho inij>ro\ ement o 
Khandeah cottoas to which I wish to refer. Tho methoil of takln* 
cotton crops on the same land jear alter year, or e\cu for two \eart, ii 
snccesaiouisjiytirioos both for yield, qnabty of seed and becomes a mean 
ofipteading cotton diaeases. Of course, many cultivators in Khandea! 
take Jbtear, Hajr* and Tilt m rotation, but few Imic come to an; 
decision as to which oat of tbeac three is tlie beat Prom my exiteri 
cncc on the Hhulia farm Ttl is the best roUtion and it also enriches thi 
soil by its dropped leaves and floa'ers. The cotton crop also gives a bette 
yield and appearance in the following year. Hetneen J&tmr aad lajr 
as a rotation with cotton, the latter is better, lecnose Jotcar seems t 
he a more exhausting crop than dajri. 
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Observations on Village Cattle. 

PT 

r. Groclas, G. B. V. C. 

Demomtratfir io Vttorinary Science, 
is tlie flctn-il coucljlion, in n normal season, of the cattle in 
an ludnn vilhgo? TVliat is tlio proportion of old, decrepit, dis- 
eased and usclC'S animals ’ WLat is the projwrtion of useless young stock ? 
What are tlie most common <li<ea<!C3 or injuries or complaints ? Sacb 
ate questions winch are constantly arisuig whenever the qnoslion of the 
cattle supply of the country is raisCil. To answer thorn involves a 
study of nil the cattle holoiigitig to typical villages, and it was with 
the object of making such a stmly that the obsermtions boro recorded 
were made. 

The seu'On 1010-11 was agoodono,— rather better than normal, 
and, therefore, when the study was commcnccil in htny 1011, the cattle 
were probably in rather bettor than average condition. TJio >illage3 
selected were within a few miles from Poona, and were easily accessible 
by bicycle, Tliis fact will jwrhaps aflVet the rcsalts, but allowance can 
be made for this. The villages were Aiiihlb, Dbipuri, and Hbopari 
and it is bclie^cd that practically all the a illage cattle were evnmined 
during my several visits. * 

On the whole, the animals were in fairly good condition better 
than I anticipated. The cows were worse than the working oxen, and 
there is evidently a tendency to feed the latter better than the 
cows and calves, — the latter again being largely neglected, and fed with 
a little bay at the most, except when in milk. Heyond this they are 
exjMJcted to pick up what they can. 

All except the working cattle are usually let looso to graze in the 
morning on pastures that have hardly any fodder on them during the 
dry or hot mouths. They return homo in the evening almost as hungry 
as they went out, perhaps worse, and are tied either in badly ventilateil 
sheds or are left to tbcrmelves in the Open air. The most they are 
given is a few pounds of hay which the animals devour greedily. 
Wilch cows however are given some grain and a little more fodder. 
The yield of milk is consequently poor and the o'vncr draws out nearly 
all the milk ho can get, leaving little or nothing for the calf. 
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Worlanpoxcu ou fho otilop Jiftiul ftM mro<l for very well. TJioy 
ftto not only well housed hut mo given n goal q\ii\ntity of fodder, 
washed nnd groomed every second or third day end any little thing 
wliich ii wrong with tlieni promidly attemloil to. 

Nearly nil (!io nninnU in these villngos nro DcccnTiij only one 
Sttrti cow holonging to a llha|«wi onltivntor, in oxcollont condition nnd 
yielding a very fair quantity of milk camo under my notieo. 

Tlioro IS no system of hroahiig niiifimls, all nftliom, ns I lia\o ^aid 
l>oforo,aTo let out to gn»?c, and m roHscuneneo n revUy very gixnl cow 
may ho ooverod hy a worthless Imll. I luivo not come across iu tho 
three villages a single hull which I cmihl rill derent for hreeiling 
pnri>osos, Tho breeds found in thoso dwtrirt^ aro tha DorcanI, Malvi 
and Khillari. Malvi and KhiUari auimals are mostly working oxen 
and are theroforo seen m gool i'ondiiion. A few mixed Malvi cows 1 
liavo como across during mv visit. If <mly tho peo]*lo conld he 
Ik?psin<lc<l t<» improv o tins stork hy gotfmg their nulnnls maftxl hy goal ' 
stivMuUs, I have no doubt tho Hoccaiu hrooil wouM ho a very goal 
animal for tills part of tho roimiry. IV'sidos tho Surti row ono fliyvnit 
at Kankroj hnllook helonging to a fr/i (person who oatmels oil fmm 
seed ) was seen pulling tho oihoxlwrling Jimehiue. 

Tho noccani breed serves tho purjtoses of tlio agrieulturlst hosuU- 
fully. It is a very gool, strong cmlutmg anuu vl, having mostly short 
thick p.\stcrns, goal strong hick, well set neck, irregularly skapoil 
lioms and an liitolligont fare. 

So far no contigious dismso was discovered among tlvo cattle of tho 
above moiitionevlvillagci. Fait and mouth disinso wiis nxgiug in these 
villages a fow mouths hefoTO hut at this \iVit 1 saw nocisia. It is a 
highly contsgloui disoiso, nttackiiJg m frtft III a ronplo of diva all tho 
aninnls of a villugo. It is mild however ami very few animals oven 
either succumb or aro thoroughly disvblod. Tliu appctulol tablo 
shows tho sex, disease nnd he*\Uh of tho aniiinU of tho throo 
villages. Animals nndot tho heading “doliility »’ nrti those that ar« 
oxtromoly weak ; tliaso tlmt were snflbring fpom the diseises markal 
against thorn wore tn’rtted there ns mi roaving or any iudueoment in 
fact, would convineo tho people Uwt treatment in hospital would ho very 
much hettor and safer ; although tlioysoomod to ho satisfied with the 

treatmonl, they do not earn fop hospitals. promi.sod mast faith- 

fully to bring all sick nnimals, luit I fear it was a mow Mufi' ns no ani- 
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nril'v tATe siace tl*3 bsen brosgtt with tbe exceptica of tiro or throe 
piiioritioa ca**:. Sa‘'h csjesaiofiiatofallfcaaiel xtoghlylyinex- 
p^rl^eol i»®»ip’e ot tbs Gaob carte j thej destroy ererjtfcuig they 
««t LoH of in their Eianij?alatioa and »b?a the animal £< thwccghly 
extsnrt^ and on lbs point of death, they barriedly cart her to the 
boepital ; ti^r then expect c* to r**lJere tbe poor creatore whlea in 
tzsA cs 5*$ i' 

Tbe resnits may be Knamariiel aa fetors : — 


To'al Xcsber- 



2:ii 






1- 



U) Oxen 

............. 


....07 





















(Q) ItoSalo Ojvs 





.....W 




BaU*. 

Oral. 

CWf. 

OslTfl. 

AwSh, 






1 

HsTLatar.i 


1 



2 

Horea ... 

— 

I 


... 

3 

Cba;astjTal:5 ^ 

... 

1 

... 

... 

4 

OjAlalmia ... ... 



2 


5 

Actincmyw.s ... ... 

1 

... 

1 


r. 

HfraH ... ... ... 

... 


1 


' 

Scsirfr ... 

i 

5 

... 

... 

h 

Bass — ... ... 

... 


.M 

1 

9 

Sjenin ~. 

... 

1 



10 

Tnnjcar ~. — ... 

... 

2 

... 


11 

Atsse«j ... 


3 



12 

BelcHr ... 

1 

1 

20 

... 
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- 



(') Ol‘B 

............. 


35 















D) EaSilo Balls 


.... 0 



(5) EcSxlo Ctt* ...... 



.... 0 
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Diseases. Ball. Oxen. Cows. Calves. 

Bhopuri. 

1 Senrfy neck ... 1 4 ... ... 

2 Atscess ... ... 1 ... ... 

3 Debility ... 12 7 2 

Bhapuri. 

Total Namber. 300 

(1) Bnlla 10 

(2) Oxen .51 

(3) Cows 23 

(4) Calves............. 1 

(6) Bafr.ilo Bulls 0 

(0) BnfTalo Cowa 1.') 

Di«ea«e^. Bull. Oxen. Cow*. Calves. 


DhapMU. 

1 Actinomycosis 

2 Sprain 

3 Abscess 

4 Tnmoar 

6 Scarfy neck 
0 Debility 




College News and Notes. 


We are almost at tlie close 6f a season which, to us, who have 
made agriculture our life, is either the smiling harbinger of a luxuriant 
harvest and well-stocked barns, or the precursor of disaster and distress. 
The time we have passed through, during the past quarter, has been 
one of ever recnrring doubt and UDCertainty, During the long spell of 
dry weather, almost throughout the mouth of July, we felt the silent 
pleading of oar thirsting crops for water, for rain. It grieved us to be 
able to do nothing for these parched soppliasts save -watch and wait. 
And we watched till the heavens sent down the welcome showers which 
came in pouring torrents in Angost to lighten onr anxieties and to give 
our plants the rain which no resources on onr part could obtain for them. 
But while onr fields in the Deccan and the Konkan have been kept 
from absolute want, it is sad to think of the scarcity prevailing in other 
parts of our Presidency, where the heart-rending cry for rain is day after 
day moainfallf augumenting. With kind sympathy, we join those 
who are waiting, “ sad, dejected, weary, waiting ” for the rain and 
make our humble suit to heaven that we be mercifnlly spared from the 
scourge that is threateningly knocking at car doors . 

To turn to topics more cheerful, of all events since our last issue, 
the opemng of the new College buildings by H. E. Sir George Clarke 
was the most eventfnl. The date fixed for the occasion was July 18th, 
a day happily coinciding with that of the incorporation of the University 
of Bombay, fifty four years ago ; and undoubtedly, it must have been a 
day of joy and gladness and hope for the strenuons and pioneer workers 
in the cause of improved sdentific agricultural edncation in the Bombay 
Presidency. 

"Ihere conld have been nothing so gay and yet so' impcsing in its 
Gunplicity as the aspect of the College buildings and gronnds on the 
occasion. As announced previously, preparations were being bnsfly 
made and hundreds of banda could be seen towards the week, prior to 
the opening, bnsy at work pving the final touches to and brushing np 
the college for its christening. Invitations were very largely issued and 
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the generoas response to tlieni conld bo seeu in tbo large assemblr 
of ladiea and gentlemcu that filled tbe spiciotis and beantifally simple 
ball— beautified for tbs occasiou with natnre’a best ornaments— to wit- 
Dcs^ the unveiling of this endnring monamcnt to scientific ogricuUnre in 
the Presidency — the dtnou^menU we may well say, to the nnwearying 
exertions of our principal, Hr. Rlano. 

11. E. accompanied by I/idy Clarke arrived at the College at 
5 p.m. and the proceeilmga were immediately opened by a speech by 
Dr. Mann. HU Excellency also, before enttiog the coni, spoko at great 
length. We bi\e the pleasure ol rcprodocing the speeches in a sepa- 
rate article, as they are Immming with interest and bespeak the zeal of 
H. E. as well as Dr. Maun for the promotion of agrictiltore. 

Tbeojiemng ceremony being over, the gromids and btiildiogs were 
left at the dispo'.al of the gnssla for m>pection. Tlicre was a miniature 
exhibition and several interesting dcmoiistntioos m the subjects taught 
at tbo College were given. Neat IiUlc broebnres containing a short 
history of the College and pUotognpbs ot the buildings and professors 
wero distributed ns souvenirs of tbc occasion. 

Wc all congmtulnto Dr. Ittaun most heartily, for bis success ia 
the regeneration of scientific agricnilure to our Presidency and in rapid- 
ly raising by bis antiring exertions the College bmidings fop the purpose 
of giving the yonths in tbc PrcMdency as tborongb a training in 
agriculture, as possible. Well may bo boprond of this great achieve- 
ment and right deserving is be of tbo thauks of all intercated in this 
science. While congratulating Dr. Mann, wc, tbo students, trust to do 
our best to gmn a worthy name for tbo institution and pray that with 
increasing years it may tlonrlsb more and mote and become the finest 
institotion of its kind is 


That there were many who evinced a great interest in the exhibition 
on the opening day was seen in the correspondence appearing in the 
local daily requesting that the show might be held again to enable the 
visitors to make a more minute study. Dr. Maun very gladly respond- 
ed to this request and on July Slst, the college was again open to the 
public. A very interesting lecture was also delivered by Ur. Bums . on 
the "Treatment of mango Plantation." H. H. the Chief of Ichal-. 
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karanji was in the cliiiir and a largo gaUjcriog filled the rollogo inll. 
The lecture was given under tho aiispic&t of the Deocuu Agricultural 
Association. 


The excellent ordering of the CuUcge leaves, wc helicrc, nothing 
for the students to wish for except that the vviut ol Kv.vturlcs— which 
19 a sore want indeed— -I jc snpplicil as noon o» possible. The daily 
stretch of five or six long Jiours m the Icctorc rooms roalccs the ahscnco 
of thesceiisonkially felt and wc would wMi ver) nnicli tho P, If. D. 
would haateu to put ao end to tUa diauimfort. 

The dispetaion of the ceatdential atiidcnta in vnrioiu places is also 
another trouhle. Some are living on tho farm, others near the 
Veterinary hospitil and others again near tho Boat Cliih. Ik would bs 
long to enumerate tho ioconvcnicoocs and dlfficiiltios caused thereby, 
hut one thing wo fear this dis^icrsioii tends to isolate the members of the 
different laeascs. "We trust that before long wc rliall be all happily 
liTing under the one benign roof of the hostel on the college gronndi* 
It is much to he regretted that tho hostel was not ready to bo opened 
along with tho other baildiogs hut wo may cxmsole ourselves that there 
is every clvanco of our haviaga holiday in tho near future to celebrate 
nght solemnly Ibo inauguration of our new and permanent fixture 
icaidenco. 


'We now betake ourselves (0 ibo pleasant task of wishing all onr 
fellow fitudeots a pleasant and prospCrons time during tho second tonn> 
They have, wo trust, refreshed themselves dnring the vacation, — sismc 
of them at their homos, othem io the genial company of their friends 
at the <iuarter6-~aftcr the hard and anxious days of tho first term and 
ate prepared earnestly to undertake the harder work now before them. 

college will again shortly wear tho yuiet aspect of tho vacation 
as the “ B. Ag. " and “ P. Ag. ” Blndent*i will ho leaving Poona on 
their agricultural and geological tours. The “ S. Ag. ” atndents will 
bo left all forlorn and will Lave to busy themselves with surveying and 
levelling. We tender our hearty wishea to all to the “B. Ag. "and 
F, Ag. that they may liavo very iotercsting and instructive days on 
their trips and return very learned and wise to fill our next number with 
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tho notes of nU they ha\c seen ami <lone an*l licani, the “ B. Ags.” that 
they mate « rorroct sn.ner aul e\ett attempt to outdo the Eugi- 
neerjBg 'tirlent-. in their dniwiogs. 


We note mich pLuanpe that tue arat jear ^tuleuts are this year 
doin" a "ood deil of hold xrork They have been allotteil small plots of 
grooed ami Are h^iug pr.u'tseaUy mitutcil into the rovatenes of the 
farm xrork th it iriU fill to their lot lu tli« S.Ag- tlas'. \W shoah! 
expect to heir of e-xcttllent result' this \evc in the F Ag. cs.amtnatwa 
io ppiicticAl agPU'nltnre a* the present stnleuti htr.? a deeideil atlran- 
tage over thosQ Thohive ilreiU vhinhil tint rung in the ladder ot 
agncnltnml pro ,re'3. 

The ^ecviu'l year men had sever »l outi'i^s, for the practical stu ly of 
entomology and pUot ev»hvgy. i<) ihe Giocsbkbm 1 .ind Empress Gar* 
dena. They ala I jrxid a M-<it to the Maujri Farm to 'CC the sugar-cane 
gwsiag there, Aud the manoCictaro ofyul. 


!rhc tUtc of the Socul Gatberm^j Ins been this year for the 3rd 
oi’ixOTembet, The day mvs cbO'Cii aile* deej* dehbemtiou by the 
general body cf staff and stadeats uho met together to decide the mat- 
ter. The date iu November was selijcte-l ai the rams ui October last 
year pravented the spotts being held on the day of the githering. We 
hope that oaanjracms co*opecatioQ Will enable U3 to make the occasion 
very enjoyable one to all. 


We again have to offer oar sincere coagcatalationa to Dc. Blaan on 
his being elected a syndic of the Univeriity of Bombay, President 
of the science Association of Bombay, a member of the ml risory council 
of the Gnild of Science in England and esanuner for the en«aing M. A. 
examination. It does indeed make oar hearts glad to &ec this increas- 
ing public recognition of the wort and abilities of Dr. Mann. 

We regret however that our joy has been marred by the very sad 
news we received a few days before the closing of the last tenn * of the 
death of Dr. Jlann’s mother. The news mast sorely have come to 
him as a severe blow . Although we have not bad the happiness of be- 
ing ac^oainted with her we doubt not she was o lady gifted with virfcnes 
fair, since they are so admirably reflected in her son Dr. Harold Mann. 

IS 
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We are aura the loss is keenly felt Dr. Mann as he could not be by 
his mother’s dying bed, but it roiist be a great consolation to him that 
he was able to see her at home quite recently. We offer Dr. Mann onr 
kind and heartfelt sympathy and trost tbat time, the healer of all 
wounds, will calm his sorrow and heal this deep wound which heaven 
has been pleased to inflict on him. 

The students of the college who were much affected by this sad 
news assembled in a meeting on Angust 30, and resolved that a letter 
of condolence bo sent to Dr. Uann, expressing the grief and sympathy 
of all the students in his bereavement. 


We hear with pleasure of the appointment of Mr. G. D. Metha, 
B. A., B.Ag., in the Imperial Agricultural Service. An account of 
his brilliant career has already appeared in our pages and his new 
appointment is assuredly well deserved. We give him oor best congra- 
tulations, and wishes for a bright and prosperous future. 

Mr. B. B. Price who was the senior assistant in the chemical 
laboratory has been transferred to Dacca, in charge of the laboratory 
there. Mr. V. A. Tamhane, L. Ag., has been appointed in bis 
place here. 

Mr. G. K. ICelkar, B. Ag., has been transferred from Manjri 
Farm to the Central Provinces. Wc have now several representatives 
iu the agricultural service in those provinces, and we hope that they will 
continually remember their alnut mnUr and seek continually to do 
her credit, 

Messrs. V. G. Patwardhan, B. Ag., and D. D. Ahhyankar, B. Ag., 
have joined the chemical laboratory Btaff, while Mr. S. It. Paranjpye, 
B. Ag., the former manager of this magazine has also done so in a 
temporary capacity. 



College Gymkhana 


The season we have gone through has been %ery iively for the 
several cricVet and hockey matches that were played. Wo are glad we 
were able to get np a team for cricket composed of some of onr veterans 
and also some freshmen like lAlkaka, Bhandarkar and others. We re- 
gret however that we had not the pleasoro of coming olT best in any of 
the matches ; this argues very much for better and longer practice in 
cricket than we now obtain. 

Wfl had again this year to play the college of Science for the 
sWeld compelitioo. Oar team going in drst score a paltry 44, Bhad- 
kamkar and Ifllfcaka playing a steady game and scoring fairly well. 
Out opjonenta responded with 102 runs. Oar men started the second 
innings well hut coaid not pat m more than 7.5 raos. The College of 
Science bad thus only 1“ runs to beat tw which they scored without the 
loss of any wicket. Mr. Desbpaode did yeomen service in his wicket 
keeping and in playing a very good game of 25 runs in the second 
innings. Companng the strength of the teams we may well say that 
we came off quite as well as we expected. 

We coagratnlate the Fergasson College for their success in winning 
the sUeld this year. They won both the ronnds in Poona against the 
Deccan and Science Colleges, and also the final xoond in Bombay 
against the St. Xavier’s College. 

Bockey is making headway among the games at the College this 
year, and many have taken very enthn^astically to it. A very good 
team has been formed among whom we have some fine players as Regi 
D’Sooza, I/ilkaka, the Uasani brothers, Behello and several others. 
Mr. Boms has been adding to tie spirit of the game by playing in 
several of the matches. We are glad we are able to record one victory 
against the Police team. The last match of the first term was played 
agamst the Deccan College and though it was lost, oar team played an 
excellent game indeed, and showed itself to have improved very rnneh 
with a coaple of months’ practice. 
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The Secretary for Tennis has notlung jurticnUr to report. Many 
of the entbasiasts in Tennis are living far away from the court and 
hence thero is not very much of activo life. The tournament will com- 
mence shortly and we hope to see a lirge number of entries, good 
play and a healthy competition for the coveted meiUls to be presented 
on the day of the Social Gathering. 

The Gymaasiam is making steady progreas and is well appreciated 
by the Kirkee Iiodgers lu particular. 

We have had a series of lectures in connection with the Agricultural 
Association but the interest in this society seems to be somewhat flag- 
ging. The attendance at many of the lectures Lis been very disap- 
poinbng and seems rather uaiccountaWe. ^ye hope to see the old zeal 
for the association revived during the second term particularly as the 
time nni labwiT spent by the lecturers m worVing ent then papers 
quires our hearty appreciation. 

Dr. Mann opened the session by a brilliant ioangnral address on 
the lAfe and Work of Pastenr. Other IcctoTes of interest were 
“ Poultry Indastry ” by Mr. Knight, “My last summer Tour” by 
IVao Saheb O. K. Kelkar, “Betel Knt Cultivation in Assam" by 
Mr. Das and “ Tanning " by Mr. Padhyc. 

The programme for the second term is 

Improvement of Indian cattle ... ... Mr- C. V. Bane., B. Ag. 

Grape Culture ... ... ... prof. Burns, B. Sc, 

GingerCnltWation near Qandevi (Surat Dist.) Mr. II, K. Desai. 

Young India and Agriculture ... ... Jlr. V, R Gadgil, 

England’s best act towards bnmanity ... Mr, B. A. Iialkaka. 

ilanurial resources of tbe Bombay Presi- ■) Jlr. V. G. Gokhale., 
dency and how they can be beat utilized, j L, Ag. 



NOTICE 

THE FOURTH SOCIAL GATHERING 
OF 

THE POOHH nORICULTURHL COLLEaE 

Comes on Fridny the 3rd November 1911. .jUI past and 
present students and tho=e interested in the College are cordially 
invited to attend. 

V. N. GOKHALE, 

IJony. Gen. Secreiary, 

The Fourth Social Gathering. 


NEW KITABKHANA, 

POOHft CITY. 


The Proprietors o£ the New Kitabkhana, Poona City, arc 
prepared to supply, at mo<lerate prices, all the English, ilarathi 
and Sanskrit books required for use in Colleges, High schools and 
Anglo»Vemacular Schools. They arc aljo prepared to supply 
the General Public with books on varions subjects — History, 
Morality and religion, Technical and Light Literature. A glance 
at their new Catalogue will show details. Orders are promptly 
executed. 

A copy of the Catalogue will be sent free on receipt of a 
half anna stamp for postage, on application to — 


THE MAKAGEB. 



P. V. DATE & Co, 


—DEALERS m— 

Cricket, Lawn Tennis, Foot-ball & other 
out-door games requisites. 

31 SHUKRAWAR PETH, 

POONA. 


SWADESHI STATIONERY. 


WHOLESALE AND RETAIL DEALERS. 

SwADLbiii SrATioMixr of all sorts can be had on very 
moderate rates. Catalogue of detailed p.irticular3 will be sent on 
’■A'a: ijti. oJl '•^amips aft, \ 'iimiu 'll -pfeb. 

Digambar Narayan Godse, 
Budbwar Peth, Poqjta Citt. 



Improved Agricultural Implements, 



Over 4 ,uuu 01 our implement nro novr m use, 

W^o lutmutitctuM in ouromirnclory tbo folloM'in<j Implements 

Its, A. V. 
■JO'8'0 
3S-0-0 
10-5-0 
S-0-0 
10-5-0 

' 8-S-O 

llodds for the ncsxt sccison we now rcnclv and embodv snlntan- 
tW improvcmcnts'ovcr last year’s. 

Order tcnlay 

KIRLOSKAR BROTHERS 

Post TORLOSKARVADX, 
(Arsnn State, Disr, SATARA. ) 


Cliille(l Iron Plouch Xo. 9 ' 

‘ » n n ' 

« W ' }i 

” ” ' u 

’Hand CUalt Cutter 
Frictlonlcss Roller Bearing Iron Pulley for 
Water-lifts' 



2st Ocloher 2921. 


Vou 111.] 


JAmJJRY 1012. 
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D. Fc. ' , Mb, B. B JtisTii, 

D L S iiMir M rLcnr. I’sQ.L. Ap, B Pc. Mr. V, I). Wactam 

Notice to Contributors. ' 


TI.p Muji/ini' h #t llie rAif«*9'>M, Jiit sniljrwcit *tQi!eol< oi 

as oulmJcrs lisMnjj si'cciaj interest in ApriciiNitiv, AH ci-rtnlufjons slipiilil lu 
'iiittcn lejs’iUy ttnil on one axU ot tlw iaper,«nd are s'll/jer-t l» sutli neeilful 
tmcjulstifina a>< miy I o cnnaitent mill Ihoif on-l rojecfoil «rlWcs will nol l-o 
ittuint'l 


The will lii* }ul4tilie4 m (uHowa —1st l*t Oit&Ur, 1st 

Jionar^, l»l .March Afi<l <niitriliat<*r)i «ie r<>)uMic<i to *-o I id Ihrlr rontrihuticiiii 
ot lea*t ore monUi Vforr tli**bteo( pnlliiBlIon. . 

, - ■ B P PAITL, 

J'lJileri 

Piviw Adiifttirnu Cui ) pot. Maoa/ 


' Uv.tfs Suli^tfrljUloii. 

tctily {/hoi H- 2 ft 0 ' 

. .. ... iVrelsn ><4. Cl. 

Single Cnj, ... A. 0 D ft 

roofls Apnciiltiifsl CoI]<eeS(a<l'nU ... ... He 2 0ft 
Coi'cespoaJcnce CoticcniinK ■■it'si.rivbons, ct.Ao^ ot «nl*n(.U 

rnaltcra shoiiM Iw aifJresscil tu tho Sfonaper. Sulscrders iIio'iM thrsjs n 
thiir TcspccliTc V.till nninWr 'iv1i)1niiotif}ir>p tlieir UiN&pe pt BiUrexs or jcniitun;; 
"iibscriilions Sc. Appliimtimi') fur epeninea roplei wrist nlwajs occompnny fi tir 
arms I'osUgu Stimpa. 


HATES OF AOVEUTISEMENT. 

1, AilrorliseTtietiticooi-wninpElncaUoniil «r«<J ApnetiHnral mailers wiH l>a 
ae^pfeil for in wlion in this Magazine nt ritoa gfiren leloif i— 

Per jiaso, per insertion ... ... fi Itnpces, 

Per iMlf.fiage .. , ., 5 Jlnpc^ 

' Ter (jnart'T pige ... T Jliipees 

2 Adrerliscments will he pnllislieil tf a.Uanco pijiucnt 1-e iiiaJo Ly Uio 
atlrcctiser. an I one copy of fRe magazine will 1* anppUed to Imn grali*. 

3, Xo mlrcrtiseineiili wilt lie pntlislied in anr laiiia lluit ilo°i noi reach tie 
.ttanes.'Cr'a liantls at least fitlcen daze licfara the data ot puUicatioti 

4. A'lvortUuncut for lunger iDsertioii mil be aeccple'l at rites to bo asccr* 

tilntil on «pi lication ^ 

5 All tiNiness ciimmiinicatiort sfiouM beaflJrcstcJ to the Sfaniger, thn Poona 
AKric'iltnrAtjCillege SlagTane. Inaulnes net accoropariied by I’ostijre StamM for 
r^l 1j Will nut 1^ ntten leA lo 
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s. M. TILAK & CO. 

WATCHMAKERS & REPAIRERS. 
head OFnCE brakch 


Xo. IS Sliubnwar, 
Poona City, 
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Bombay. 
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(^rand Erizc 
Rs. 500 

FOR AN IMPROVED SEED-BRILL- 

OPFEKED BT 


Or. H. H. Mann, 

Principal Agticnltural Oolloge, Poona. 

T^OW do yon ospect a good ctop wlion tho seed is somi haphazardly 
SQ mth n leod-ariU, kowoTot thotonshly tho land is prepared 


or manured ? 

Best Results can not bo obtained by only good sound seeds of best 
germinating power and Iron Irom any admiatnro, but by dropping tho 
seed with a seed-drill irMed dieeriSoees ede eeed erenly and nnl/ormly. 

Snob eonditioas aro not obtataed in any tract ot this rroeidonoy. 
In Gnjemtb Ibo Bowing is straight in most ot tho Iraete, but tho uni- 
form distribution ol soed is seldom mot sritb. A closo inspection ot tho 
sown Colds immodialoly alter gormination wUl roToal not loss than 
twenty per cont. ol the sown area In blank, without a single ooodUng. 
This state ot things mast cottalnly altoot too ont-tum. Tdii nilydj ie doe 
lode/eelite eeedoreeed-drIH. HowoTcr oiport a sower might bo, it can 
never bo ojpoeted that seeds will bo dropped so regularly aud ovonly as 
by a maebino. Belug Iroiuonlly struck with tho present wasleini method 
el sowing Dr. JCaiin das diadly o/ersd o Pria 0 / P.l. 500 tor an Im- 


1. The price of the seed drill should 
not exceed Rs. 50« the less 
the better. 

2. The drill should automatically 
sow the seed at regular.lntervals 
In and between the lines. 

3. The blanlha left by the drill 
y should not exceed live per cen*| 

4 . The seed drill should be sultab • 
lor all Kinds ol soils. 

5. The drill must be able to sow I 
small as well as large seeds. j 

6. The model seed drill should be a 
full sized one suitable for work- 
ing In the Helds. 


The drills will be tested by a 
Committee consisting ol Mr. 

P. C, PatlU Divisional Inspector 
ot Agriculture C. D.. Alr.M. L. 
Kulkarnl. Divisional Inspector ot 
Agriculture S. D.* and Rao 5eheb 

Q. K, Keikar, Assistant Pro. 
ol Agriculture. Tbe Committee 
may cousult Prof. Knight and 
Qr. Alalni If necessary. 

8. The models ot drills will be re* 
celved by the Principal Agricul* 
tural College. Poona, to the end 
of May 1912. In case drills of 
similar pattern are received from 
more than one person prefer* 
ence will be given to the one 
that Is first received. 


proved seed-drill. 

Tho prize is to bo awarded under the following conditions :• 
7. 


All commumcations to bo sent to tbe Principally Agricultural Oollego, 
Poona. 
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otit-Ooor' games requisites. 


31 SHUKRAWAR PETH, . 

POONA'. 


SWADESHI. STATIONERY. 


wholesale:, and hetail dealers. 

Sttadeshi. STATiojfERT'of all sorts can be had oo TCry 
moderate rates. Gitalo^e of detailed narticulars will'be sent on' 
receipt of stamps of 1 anoa C pies. 

DIGA3IBAU NAEAYAN. GODSE, 
Badhwar Peth, Poona City. 
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Editorial. 

tlio last number of the Poona Agricultuwl College 
'm ihga'ii.e wtis is3ncil» famine o\cr n sory Ifvrgo i*'\rt of West- 
ern India seemed to ba imminent. We regret to sny tint whit wns 
then a prospect rrhicli might bo avoidal has noir hccomo a very 
serlons rcalify. Northern Gnjorat his liad no rehof: rain has been 
almost completely ab«cnt: faldcr w almost non-D\i»tcnt and heuco 
cattle ore snfroriiig scrionsly: these ore wgns of an imminent water 
famine,— and, tliongh wo truit thcro will Ihj do deaths of men wtid 
woraou from bhtvalion, jot it wiU bo a terrible time of sulfering uud 
difTicnlty dnriog tbe coming months. In the Southern Manatha coun- 
try, the conditions are better. Tbero were rains m the eirly j/art of 
October. These will have eecurcil wmio sort of crop, tliongh wo fear 
only a small one. The Deccan w much worse off, and tbo toudition is 
only n stage less serious than in npper Giyarat. Tiairly gcDcral light 
rain at the end of November ba^ imt off the horrors of ft fedder ftiminO) 
—but the relief is, we fear, only toroporary. 

This f.ailnre of tho mins, — tbo third nlmost complete fnilnro in 
fifteen years,— ^piws attention ng.iui to what is nudoabtcdly the most 
pressing agricnltural (jnestiou in Western India, — that of how beat 
to provide against such a failnrc, and how best to utilise tbo 
land in a rc^joxi nf junal] jsimfjJJ, WJbetber ibis naoj nnljv’ bo done by 
large irrigation schemes, or by tho extension of wells,— or whether tho 
crops on dry land can bo made more secure by adopting better or 
different methods of cultivation, or by finding and using drought resi- 
sting cro2)3 is at jirescut very nDsatisfiictorily hnown. It is, neverthe- 
less, vital to know,— and tho present disasters make it more emphati- 
cally ncce-'ary than ever that a large part of tho energy of ngricnl- 
tnral investigators, official or otbenvise, should be devoted to settlin'* 
the problem under onr special conditions. 
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The present number of _tbo Magazine will bo found to contain 
a number of valuable Rttidea. Wo would callatteatiou to that on the 
“Value and Conservation of Cattle Excrement ” by Mr. V. G. Gokhale, 
as bemg a distinct contnbntion to a problem about which little « 
known. The preservation of cattle cxcrcmont — whatever urine and 
dung — is certainly done very inefScIontly in most of onr districts. This 
wc know. But how best to do it under our dry, tropical conditions is a 
very uncerUia question. As connected with the management of cattle, 
we would also draw attention to Mr. Knight's articlo on the “Amrit 
Mahal Department in Mysore”. We have, in a former number, given 
a description of the Amrit Mahal Cattle— the finest breed in India. 
In the present articlo Mr. Knight indicates bow^ the government herds 
are managed lu Mysore, and how the department which controls them 
is worked. 

Ono articlo ou fodder demands a uole. This is by Mr. K* V. Josbii 
now in charge of the experimental Btatioo at Allbag, on the “Supply 
ofiodder la the Konkan.” Tbis district, tliongb blessed Avitb a heavy 
rainfall suffers much from lack of fodder, nud ^(r. Josbi’s article will 
be found not only descriptive bat soggestiie. 

We will only refer to two forlber articles. 7bo first of this, 

Mr. T. n. Swadi on his successful campaigu ogatust the rice grass* 
hopper near Belgaum. This is the first instance of tbo 'bagging' 
system being really successful on a large scale In Western India against 
any graae>boppcr. The second article is by Mr. K. M. Pawar, the 
headmaster of the vernacular agricultunl school, ou some experiment^ 
made by the boys at that school. We are particularly pleased to 
ha\o this article, and wonld wish that experiments on such points as 
those dealt with by Jlr. Pawar could bo multiplied to an enormous 
extent. 

By the time the next anmber of the magazine appears, the College 
session ofl2U.12 will be a thing of the paot. The end of the term 
will he ou January Slsfc 1912, having been specially extended by the 
University on account of the loss of time cansed by the holidays on 
account of the coronation durbar at Delhi. We send out this number 
with all good wishes to all who arc appearing for University or other 
examinations which follow shortly on the close of the term. 



Address to Students 

( Dclhmd oQ Iho occsaoo of tbo Fouith Social GaUicricg ) 

BT 

G. F. Kcaitngct I. C. S. 

Director of Agricoltuie, Bombay rreaidency. 

Dt. Mann and Gentlemen, 

»T gives me grcnt pleasore to have this opportunity of meeting you 
4 here to-dav lo say good*bye to you all before I go on leave ; and 
I much appreciate the compliment that yon have paid me in ashing me 
to address you. Daring the last fonr years I have watched the deve- 
lopment of tbi^ College with the greatest interest, and thongh I am 
leanng my work for a time, I shall certainly not cease to take the 
keenest interest in all that concerns this college and the individnaU who 
are connected with it. Fonr years ago this college was just starting ou 
its career as an independent msUtnUon. Its bnildings had not come 
into existence. The labontorr block was only half completed, and the 
central building where we are toniay bad nsea only a few feet above 
the ground. The hostel had not even been designed. Sow you have 
two nohlo bnildings, admirably adapted for their pnrpcbes and 
thoroughly well ec^aipped; while your hostel has at last made its 
appearance above ground, and has given promue of good things to 
come. I confess that I am disappointed that the boildiog is not 
already completed, and that I am leaving before yonr college has 
reached its final stage of boilding development. I realise the stram 
and incoDTenience that mn«t have been can'Cd dnring the post rears 
both to the staff and to the students of this college from the fact that 
the college has been boosed in lured bnildings in a way that was no- 
thing bnt a temporary roake-sHlI. Bnt I feel that now you are nearir at 
an end of your trouble in this respect, and I take satisfiction in think- 
iag that since yon have done so well when labouring under these 
difficulties, you cannot fail to do better when thes.e difficulties are 
removed, and j-on are able to settle down to work under more permanent 
and satisfactory conditions. 

■With your fine bnil^ngs, yonr well etpiipped laloratories, and 
yont carcfnlly laid ont fann yon certainly have an institution of which 
you may well be proud- Yon bare ctmvenieace and facilities for stedr 
which do not fall to the lot of many, but which will, I am sure ho 
steadily improved until this mstitaiion attains to a degree of effiJeacy 
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for the pnriKJses for which it is desired which is bccodcI to that of no 
other institution of its hind. This I biow is the olj'ect which your 
Principal ha* at heart ; and when he eets his heart on obtainin" an 
object of this nature, I think that you may rest assured that he will 
obtain it. 

It is not however of the Lnildings orthe eqnipment of the college 
that I wish to speak to-day, bat of the people who inhabit it. Yoor 
college will be judged in the long run not bj* the facilities which it 
offers for instniction, but by the careers of the stodenU which it toms 
out, by the work which they do, and by the spirit which they show. 

Now as soon as you take your degrees and leave this college the 
first aniuety of many of you must be to obtain employment of some 
kind. Whatever ideals and aspirations jon may have formed the 
necessity for making your living most in the first instance press 
heavily upon many of you. 

It IS so in e; ecy country, and I tlunk that it is }>re>emiDeDtIy so in 
thu country where your fiimily aystem and your custom of early 
mamage are apt to press heavily on many a young man wlio is start* 
iflg his career. I do not say that your family arrangements have not 
many advantages, hut I do think that they tend to make the Indian 
young mao less of a free agent than is the case with the average young 
man in Europe, who is compelled less frequently than you are to look 
for immediate employment, and who has therefore more opportanity 
of shaping his career in accordance with bis inclinations and his abili- 
ties, rather than in accordance with his necessities. However this may 
be, most of os bare to work. Tbc iDjunctloa laid upon Adam was 
this — “ TLou sbalt cam tby Ivead with the sweat of thy brow.” There 
are some fortunate ones amongst os who are not compelled by sheer 
necessity to earn their living} bnt such men too owe it to society to 
work, and to pay their way in the world ; and they certainly owe it 
to themselves to do EO, for the idle man is seldom a happy man, and 
there is no satisfaction to be obtained so complete as that derived from 
the conscionsness of duty fmtbfnlly performed. We are like machines ; 
we most continually wear oat and be thrown on the scrap heap. It is 
certainly preferable that we ehould wear out with honest work than tost 
to pieces by disnse. I referred jnst now to the necessity of working 
in order to make a living. Now I know that the Hindu Scriptures do 
not set great store by wealth, and the idea of an ascetic life of 
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Toltmtory poverty may be attractive to some. It w the same with 
other religions. The Bible de^mbea riches as the root of all evil," 
ond the precept ia laid down “ Iaj not op for yonr»elve3 treasures upon 
earth, where mst and moth do corropt, and wliore thieves break 
through and steal.” So too in the Parsi Scriptures, where the sage 
asks the spirit of wisdom whether poverty M goal or riches, the latter 
answers— 

“ Poverty through honesty is better than opulence which is from , 
the treasure of others.” For it is stated thus : “ As to him who n the 
poorest person, whenever he keeps lus thoughts, words and (lce<l3 
honest, for him tbere'^is Liwfully a share of all the duties an I good 
works which mankind shall do in the world. As to him w!jo is n 
man cf much wealthy when the irealth ii not pralac&il by hoocsty, 
even thongh he takes trouble iQ datiei and works and righteous 
gifts, his goofl work is not his own, bat ls bis from whom the wealth 
was abstracted.” 

The cmcial question therefore u not whether a mao Is rich or 
[joor, hot bow the wealth was obtained, whether by honesty or by dis- 
honest means. I fcroembor ooce, many yeas ago, a lecturer in Political 
Economy asked bis class the foUowiog question How do profits 
ocenr?” and one of the students promptly answered ” Becanse 
there are fools his idea being that wealth wag acquired mainly by 
one man cheating another. Now Foroething like this idea seems 
to be held by many people, and it is uafortunately true that 
wealth is sometimes acquired in this way ; but i heating is 
certainly not a necessary or general incident in the acqnisition 
of wealth. Profits occur and wealth is accumulated when a man 
has the aKUty and the energy to produce more than is necessary 
for his consumption, and has also the frugality to save the residue ; 
and I think that there can be no doubt that every man owes it to 
himself and to society to try to develop his abilities and his energy to 
a degree which will enable him to pay his own way and to set aside 
some part of his earnings. The important tluog as I said just now 
is that the wealth acqnired shall be acquired honestlr. Another 
important matter is that, when acquired, it aliall be used wisely and 
well. If then you accept the ideas that I luve tried to place before 
you, wo sball be agreed that we want to work, that we want to make 
careers for ourselves, and that we want to acquire some wealth or at 
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any rate, that we may rightly and legitimately aspire to such objects. 
The question that will shortly present itself to many of yon is, how 
yon are to do it. 

In passing I may mention here that I notice with satisfaction 
that during the last fonr years a large proportion of the students wb^ 
bare passed out of their college hare obtained posts in Govern- 
ment service. These posts provide for the men who obtain them an 
assured living, and open up to them the chance of honourable and 
useful careers. I certainly do not blame any one who wishes to enter 
Government service, the more so einco that was the profession which 
I myself elected to follow. The fact remains however that it is not 
possible that all the students of this or any other college can be pro- 
vided with poats in Government service, and a fair proportion of yon 
will have to look for occupations elsewhere. The pum&ry object of 
the instmrtioa wluch yon receive here is to teach yoo the theory 
and practice of eSoent agncoltore, and to fit yon to nndertahe 
agncnltoral operations with success and profit. Bat the education 
which yon receive here does far more than that; it sbosld fit 
yon for the battle of life iu many other directions. Ton are 
tanght here the principles fivooring the natoral phenomena which 
vitally afiect the daily operations of these quarters of the people 
in this constry ; yon are tanght to observe ond to think for yonrselves. 
If you will only oae your eyes yont training can hardly to suggest 
to yon lipes of profitable development in the economy of the country 
side, in which you may take a useful part. If yon read the old ejne 
poetry dealing with the heroes of by-gone days yon will notice that 
when a battle is described it is not tbe common people or the ordinary 
soldiers who are described, fcnt it is only tbe heroes such as Agon or 
Phima who connt in tbe battle. So it bin the modem battle of life. 
It is tbe select few, tie intelligent, enterprising, persevering and honest 
who count, and not tbe thonsands of colonrless, medioenr men, 
still le&3 tie army of knaves and fools. We are apt to talk of 
the people of one country as being enterprising or energetic, and of 
another ooootry as being anenterprismg or slotbfol. By we 
do not mean that tbe people of one coontry are all keen or of the other 
country apathetic or lazy ; bat timply that the proportion of keen and 
enterprising people in one country is greater than'in tbe other country. 
The actual propoitinn of such people in any country is seldom large, 
and the addition of a very few recraiU to the ranks o' the mental and 
moral aristocracy may often make a great difference. With tbe train- 
ing that you have received it is open to any pue of yon to take your 
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place iu tbc upper ranks, ttml I woald ftak you to remember tbat one 
intelligent, industrioos and honest man 13 worth more than many m^’n 
who have not gotthesetiaalities.anJtliat groat possibilities lie before 
you if yon will only grasp thsm. Tuiug^ are changing fast in India. 
Industry, commerce and agrlcnUnro ate nil in a state of transition, nnd 

the cry on every side is for men to organise, nnd to bring practices an 1 
institntiona into harmony with tbe ne.ir cirmtastanrcs that have arisen. 
Lookatagricnltnre. The idea ia now generally accepted that agri* 
cnltural practices and agricnltnral credit can be organised on n more 
efiective basis, that progress IS possible, that properties can be <lc;c- 
loj»ed, implementsiiaproved, better feed nnd manure provided. Every- 
where men are organised to nndertakc tbo ne4*essary orgmisation, and 
for the most part they arc lookeil for in ^ain. In snch directions lie 
posaihilities for anyone of yon, openings which m\y bring profit to yonr- 
selves and advantage to the comrannity. Some of yon may not have the 
capital necessary to nadertake each enterprise at once ; but there arc men 
with the capital who wonU be ready to emlxirk in such enterprisrs if 
they coaid find competent men to help them m the work. What yon 
have to do U to make yonrselves competent to undertake sneh work, and 
to show tbat you are competent for the purpose. There are many points 
that I might elaborate in this coaoection, lot I fear tbat I should 
weary yon. 

The most important opening, however, which lies before yon I 
have reserved to the last; and that w agricnlture pore and Bimph*. 
Before recommending any one to take np agricaltnre as a profession 
it is necessary to be sure that be has the tacts and qualities rcqm’«ite for 
a farmer. He most be fond ofan open airand laboriotrs life, prepared 
to work bard and fairly self-reliant. He most have common sense, 
courage and patience. It is the greatest mistake to think that any one 
can make a sncccsafal farmer. The characteristica raentioneil above are 
necessary for success, and the man who has not got them or who u 

likely to sigh for the comforta and delights of a town life had better 
keep clear of the Insiness. Cot for the roan who has the right tncN 
and qualities there can hardly bo a finer life or one from which more 
real happiness can be extracted. The change of the seasons, the 
conntleas natural phenomena, the manifold processes of nature 
an interest and a lesson for the former which they have for few 
others. It is fiometimes said th at farmera seldom grow rich. This is 
on the whole tme ; bat riches are noTeierythiDgXy any means, ami 

an occupation which will proviilo a healthy and happy life and a fair 

competence is certainly not to bo despised. I noticed in a book by a 
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Tvell-known French writer on agricuttore that he etated that he had 
ncTcr known a fanner grow rich onless he had introdnced eome change 
into the system of farming that he foond around him; hnt that where 
farmers did introdnca snitable dianges he had often known them be- 
come rich. It is in fact the man who can see what is needed and do 
it, while his neighhonrs fail to tee or do it, who mates a snccess. 
The whole coantr 7 side in India is at present calling out such changes* 
It is for yon students to see them and to make them. 

I fear that I have read yon a long eermon. I know that you are 
in the sitnation of a ^ery atiennoos day ; end I do not propose to 
detain yon longer. I can assure you that 1 wish yon all success in life, 
and that I shall follow yonr career with interest, and shall always bo 
glad to help any of yon that may need assistance. Before I close I 
will read you a few verses by the great Scotch poet Bums, which 
express admirably what I have been trying so imperfectly to say to 
yon. 1 cannot read it in the Scotch dialect as it onght to he read; bat 
I have no doubt that on aootbcr occasion if you ask tbe poet’s name' 
sake Professor Burns, to read it to you as it should be read, be 
will do M, 


111 DO sty mea ere riUtias 
Tbe rest, bvdea’il, wicked, 

TTbt h»e au check bnl faimuD lew, 

Are to • few reelrickcd ; 

Bet, ocbl ouokiDd areoDCOi week, 
Aod little to he tnieled; 

If self tUe wsvenog lelsscv ebake, 

It’e rsrely right edjosted } 

‘lo cstch dsTD« Foitvce’e golden enule. 
Afsidaoae west open her; 

And gsther gest*ly ecery wile 
Tbftt't joetiCed by boaonr ; 

Xot for to hide It in s hedge, 

Xor for a tnio.ett«Ddast ; 

Bot for tbe glorioiM zeiTitege 
01 beiog ifidepenoent. 

Tbe fesr o' iiellb a faso^oan’e whip 
To baud the wretch in order ; 

Bot where ye feel jonr hoaour grip, 
L«t that aye he yoor harden 

lU iligbtett toadies, iutsot psnM~ 
Debar s’ tide pretences ; 

And reeolotely keep its lew 
Cnctnng coneeqoencee. 


1 — Very—®— wealh. 



Cocoanut Cultivation in the Konkan 

BY 

S. Paranjpe, B< Ag. 

f HE cocoanut iialm baa always been oue of tbo roost attractive as 
well as one of tbe moat naefal trees of tbo tropics. Thoagh 
nt present its products form a very importaat item ia tbe trade of 
India, yet the iwssibility of future dovclopmcat is still greater. 

First with regard to tUc present trade, it is worthy of note that 
India exported 450,000 cwt. of cocoannl kernel in 1010-11, worth 
Its. 79 lakhs, and oil of a value of Us. 34 lakhs. Of this, however, 
very little was despatclicd from the Bombay Presidency, the valno of 
fraits being only Rs. 10,473 and of kernel Rs. 21,130. There seems 
uo reason why this trade from the Bombay Presidency, with its os- 
tended line of snitaUe coast on which to grow the cocoanut palm, 
should not be largely extended. 

“The oocoanat palm is closely confined to the tropics. The 
centres of tbo geographical range of tbw palm ore tlio islands ond 
eouatrics Ixmlcring the Indian and Pacific oceius. Its uatnml homo 
seems to be soroewhere between the eastern shores of Africa and the 
western shores of America, tbongb it is now grown in some parts of 
America also. Wherever it vcntnws to go beyond these limits, it 
loses its power of prodactivcncss. ” 

In India alone nearly 600,009 acres are nuder cocoanut cultiva- 
tion, and the whole of this area is stretched along tlie 'sea-coasts. In 
the Konkan it grows with great vigour on a long strii) of land haying 
a hreadtU of five to six miles from the coasts. They arc inferior ia 
size and quality, when grown farther inland. 

The cocoanut tree attains an average height of from fifty to hundred 
feet, haring a diameter of one to two feet. Its cylindrical trank 
crowned on the summit with namorous waving leaves, called 
laying a length of nearly fifteen to twenty feet, fonm an elegant 
object wherever it occurs. ° 

This palm grows well in a low-lying, sanay-rod or modiam hlaek 
deep, well-drained, sweet soil, haying an access to sea-hreeics. ’ 
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Liko many other fruit-trees it reqairCB planting and transplanting 
hcforo it takes its peiroancut place. The licst cocoannt eccd « 
obtained from a well-grown healthy frnit of a cocoanut tree in its prime, 
when it is about twenty years of age. Fraits ripening in Jlay are con- 
sidered the best for seed. The frnit selected for this purpose is allowed 
to ripen fully on the tree, and is then taken down wry carefully. It 
14 not thrown down as nsnal, because this throwing injures the outer 
skin of the fruit, and thus it becomes of very little ralne as a seed. 

This woll-caroJ-for fruit is tlienkopt in water for nearly six months; 
by that time it sprouts ; this sprouted seed of cocoannt is called 3Tni>r* 
A eeed-Led is prepared, in the shade generally of palms ; but never in 
the shade of a m ingo, or a kaja tree. It is believed that tbo shade 
of these trees is injurious to tbo young plant- It would bo worth 
while to see, if this is only a superstition or it has some real basis. In 
this properly prepared secil-bcd, the abovo mentioned sproated seed is 
put in } lierc it remains for a year, or so,— in some places for three 
years. But generally when the sccdlmg gets three leaves, ( called 
iTTHTT in this stage ) it IS ready for traoiplantiog into its permanent 
])laco. 

This permanent place is prepared as follows i— A ditch is taken, 
which is four feet long, four feet broad nod six feet deep; and the 
distance between two such ditches is eigbteeu feet. Half of this ditch, 
that is, neatly three feet is filled up by good «oil mixed with some salt- 
eand, to make it porous; and in this Ibe seedling is transplanted. 
Every year as the plant grows, additional soil is added ; and' thns when 
after five years it begins to bear fruits tbo ditch is completely filled tip. 
One man getting four auuas a day prepares oiio such ditch in one day. 

The seedlings get a very small qnantity of water before traniplaut- 
iiig } but when transplanted each plant gets nearly four to six galtous of 
water every day. As it grows, it is given less and less water. First, 
tho daily watering is changed to altcrnato days, and then it is giveu 
twice a week. In the rainy season no vratering is required. Thus for 
eight months, for watering fifty trees, the small sum of two rupees 
eight annas is quite siifficient. 

In the early growth of tbo tree no special manure is given, LeCauso 
tho plant is liable to au attack of palm-weevil, and Rlunoccroa beetle ; 
and'farmyardmauuro at this stage is stated to encourage tbo growth of 
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thts enemy. In some pUces lijh-minnrois i^nl: in tho ilitcb, nml it 
has proved ft stieccs-*. Jnst nlwnt tho tWnl or fourth year, nearly one 
mauud of farmyaril unuuro is given to o\ery tree, and this manuring is 
repeated ouco in tLreo luonUis. At times they put fresh dnng na 
maimrc. Onr sjstcm of unnnring as wo call it is ft ring system of 
maimring. It is ns follows :~rir«.t we removo tho cartli ronud tho 
base of tho tree, forming ft ring nt tho Inso; then in this ring tho 
maimro is put, and the eartli reraovol is inisel with it, when it forms ft 
ring round the hiso of the pi Uit, and ftlsoft hisin for miter. In rainy 
season wo arc reqnircvl to cover this heap of nmnre, in tho form of a 
ring, hy tho leaves of n«l-ca'»tor or “ Mongali Erand”, which is 
abundant in our ivirts. 

In its early days tho jiltint requires to ho protccte<l from farm 
animals, sheep, and piga, and for this a strong fencing of thorny trees 
is considered quite cssontivl. In thoir early days tho plants aro also 
F]*ccially Ihhlo to Uic altaclc of Iho above mentioned insect pests, 
thongh at tiroes these also attack gfowa-np trees. Thorcraeily for this 
attack practised m t)io Konkan, ts to find out an attacked plant, boro 
a hole just above where tho insect is snsiiectcd to be, and put in salt 
which proveats its progress. About other details I can only quote tho 
saying common in our parts of the country that, “Trees do not thrive 
unless you walk and talk among them,” 

There arc many 60-c.iUcd varieUos, but as f.ir os I know thoro arc 
only four chief varieties, distiDgnisheil from tbo colour of tho fruit. 
They aro 5 — red, green, white, and rosy. Of these tho last is very rare. 

The Red variety has foUowmg qualities. Its colour is red and it is 
tho largest of all tho Narietios. It gives a very liigh p'orceutago of oil, 
its shell is very thin, nud its kernel is Aory thick and sweet. In short 
it is tho best variety of all for almost all pnrixacs. A tree of this 
variety bears on an nvcmgo twcnly-fivo to thirty fruits jior year. 
Tho other three rarieties aro almost of tho same quality, but decidedly 
inferior to the red typo. The greon and tho whito aro found each in 
two forms— one short or round and tho other long. Hero tho long 
variety is better Uiau the round one in that it is sweeter, and both shell 
and kernel aro thicker than in the rouud fonn, while it aUo yields a 
larger percentage of oil. Thr^o mloties bear about fifty to sixty 
fruits every year, 
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Thero is one more sweet Tdricty tnlled “ njf ”, Its peculiarity is 
that its kerael dissolves ia the raontli like sngar, aud never secius to 
leave any residue ; some say tb it it is not a iliflcrent variety, and I am 
also inclined to tbo ^mo opinion; this quality eppears to bo due to 
special treatment of the tree ; and even the tree supposed to bo of 
always tnjo to tlie friw; fruits borne only on the 
southern side of the tree, have those iwcnlm qiulitl“3. Why this is 
the case is not known. 

A cocoanut tree is of value in every part to the peo])le of the 
Koubm. From top to bottom everything is used. 

Its mam root or base is used for making a pot for tile drum called 
r fWfff ; or when the tree dtos young, it is used as a pot for a 

small hand water-lift. 

The wood of the traul: is used for various purposes. When small 
it forms the beam “ f ^ " of a idongh, ora small leim for a house. 
When large it forms liouso posts, or when cut longitoilinally into halves, 
it forms open pipes. If none of these uses are possible, at least it 
forms excellent fuel. 

The leaves are used to cover the wof j the smaller raid-ribs form 
brooms for cleaning. The base of the thick niid-rib is used ns 
for watering from shallow jkioIs of water. The thin Inck of this 
rhid-rib serves the purpose of a very strong tapo for biuding various 
things. The shreds of the leaves is excellent material for making 
■baskets. 

Just outside tlic iuflorcscenco there is a thick, strong piece of 
network called It is useil for torches. 

The external thick covering of the fruit is cut and made into small 
brushes, useful for cleaning grinding stones. The thin threads on the 
inner side called Trem' ia used for ropes, and cushions, and it may 
Very welFbo used for preparing brushes. lusido this is tho seed, hav- 
ing a hard shell covering outside, and the white kernel inside. The 
shell forms excellent fuel, and its charcoal may be used in filters with 
advantage. It is cleaned from outside through one of its holes and 
then used as a "//oo/.a. ” ^ow-a-days this shell is also used for mak- 
ing buttons. 
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\VLeii the frviit is voting it contains nothing but a cool watery 
.hjiiid. When (Inink, itis VMy sweet, tasty and cooling iu the hot 
fcOasoD wheu it is constantly drank by the people. 

As the fruit ripens the thick kernel develops from the flnid. This 
kernel is used for eating ns it is or mixed in sweets or as condiment. 
The chief product from tlio kernel however is its oil. There are two 
ways of extracting this oil. 

The first is very simple ; the kernel is dried, cat into slices and 
pressed either in a country j4an«, or in a p*c<3. This is the usual 
method. 

The second is as follows : — Pir:st the fresh kernel is boiled in water 
fora short time, it IS then j>ounilc*l in mortar, tiken out an I pressed. 
The milk, as tlu-i juico IS cilleJ, u then boilcl over a slow fire, when 
the oil floats on the top. It is then ftkimmol oiT and afterwards boileil 
by itself. This w evUed aod »» supposed to Jiavo some raediciual 
properties. It is considered as the best healing agent for a wound. 
Two quarts of oil may be procured from fonrtesn or fiftcca cocoanuts. 
"When fresh it is eaten and b.vs an excellent llavonr. In the Konkan 
freshly prepared oil is often used as a cheap snb>titnto for ghei" ) and if 
it be not adnUcfatovl, it is very lianl to dislioguNh it irom ghee. 

There is one more useor rather misoseof this tree, and that is the 
extraction of aery mild alcoholic fluid called 

To procure “.l/orfi” the spatbe is tied with strips 

of the young leaa’cs, to preaent its expiusion. It is cut a littl 
tr-insversely from the top and beaten with tha ban lie of the 
knife, tliis process Laving been coutioued morning and evening for 
five or six successive diys, the under put of the apatho is taken oT, 
80 as to permit of its being graifniiiy bent, when the ** Bhantfarks 
or “ Sladi-extncters ” atticb it to a neighbouring leaf-stalk, for the 
purpose of keeping it in that podtion. After n further period of five 
da 3 s, an earthen pot is hung to the spatbe, so as to receive the “J/arfj”, 
that exudes, which is collected every morning and evening, and the 
spathe cut a little every day. The quantity colleclcil varies much. It 
is usually two to three seers per day. From one spathe they get 
“ .lfnrf4”day by diy for one month. For six months they continne 
this with diflerent spathes, .and for remaining sis montlis the tree is 
allowed rest. To climb a cocomut tree ia an art. A loop of rope is 
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passed ronnd the legs or binds of the man and the tree, and then he 
ascends by jerks to his legs. The JWoBrfar/es cat rcgnlar steps in tha 
tree aud avoid this bother. 

The cocoannt tree begins to liear fraits after five or six years ; and 
continaes to bear for an average of fifty to sixty yeiti, thotigh there 
are trees ns old as one hundred years. Generally frnits are gathered 
fonr or five times in the coaree of the year. An average tree yields 
from thirty to fifty nnta } superior v.\rielie3 give less than the inferior 
varieties. One tree is worth anuniUy alont tivo to three rnpees when 
fraits are sold. When the tree is given for 3faeh " the same snin is 
obtained withont any trouble. The “ Bkandari ” himself gets abont 
fifteen to sixteen rupees of which nioe ropeea are taVen by Government 
for license while he nsnally pays ahont fourropees W the owner of the 
tree. The balance represents his own earnings. 


Melon Cultivation at Sangamner 

IT 

R. G. Padhye. 

■QANGAMNER is the head-quarter of the Lalnka of that name 
in the Ahmeduagir district and it is a large centre for the 
growth of garden crops. Sugar-cane, lucerne, aud onions are -among 
the crops largely grown. Hclons, too, arc grown to a considerable 
extent and danng the summer months, the market is always full of 
these froits. 

Melons inclnde two kinds of plants. One is the ordinary melon 
{ Cot. name Cucumis melo ) locally called * KAurhooj ' and the other is 
the water-melon (Bot. name Cilrullus tulyarit) locally called ‘TurlooJ’ 
or *Kahngad\ The mods of cnltivation is the same in both cases, hut 
they are cnltlvated separately. 

CUmale ; — Both plants .are grown in the hot weather, provided 
plenty of water is available for the roots. The beat varieties of melons 
require a dry climate as cxcessise molstarcin the atmosphere isinjorions 
to their successful cultivation. They are benefited, however, by a 
large amount of water when sopplied to the roots. 
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Soil J — ^Tlie BOil chosen is of a purely eamly or gravelly nature ia 
the beds of rivers or stre-jms wher® the roots can easily ohsorb crater from 
the soil. SaQgan3Q«r has great advantago in having two rivers, one of 
which has flowing water throughout the whole year. Thera are Urge flat 
beds here and a site is chosen where water ia constantly available for tho 
plants. There is no necessity of artificial irrigation, as tho plants get 
continuous water at a small depth in the soil. Watering, in fact, is not 
practised at all. 

^hnure j— A. largo quantity of manure is required as the sandy soil 
chosen contains practically no plant food. Here tho manure is given 
throe times during the period intervening between sowing and flowering. 
Finstly it ig given at the timo of sowing, secondly at tho time when the 
plants bear five or six leaves and thirdly and lastly at tho time when the 
plants begin to produce flower bods. The manure given here is a sort of 
a raised mannro, raamly composed of cowdung, gheep dung, earth, 
street sweepings, etc. Simple fatmprd manure is supposed to be too 
strong for use. 

Preparaiton c/ the soil The soil is selected nod made ready in 
the month of December. If moisture be at a great depth, sand is tahen 
out and the soil is made shallow in order that water may be easily 
accessible to the plants. Tlie land is divided into ridges by tho coantry 
hnad implement called * Ji^ofe ' at a distanco of ohoat two feet and 
sand iu the middle of the furrow is removed by means of the hhore and 
is collected at a distauco of two feet in the furrow in order to make a 
raised bank for sowing seeds. This is better illostrated in the figure 
No. 1. The beds are then made as required. 

Figure No. 1 


O — Hu — C) — — O 


Ridge 


— Naised seat of Sand for sowing seeds. 
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Propagation is alwaja done by eccds. ‘ Seeds are 60 \rn attbc time 
of* Sanhrant ’ ( wliich nlnays fulb ia ibfl middle of Janiury). Tho=e 
60 TU Ijcforo * arc saM to yield greater outturn, while Jho«e 

sown later always fail to compete witli the first in polut of yield. I'lve 
or eix seeds arc sown in encU rabel scat shown in the figure No. I and 
covered with a little manure and sand. At the same time a little 
manure is given on cacli side of the rabed scat. After about eight to ten 
days the seeds germinate and when they grow sufficieDtly high to hear 
five or six leaves, only two plants arc kept and the others are nprooted. 
At this time about lialf a basket of roixedmanurc is given to each plant 
on one side towards the ridge bat alternately in the same farrow and is 
covered with sand from that ridge. The following figure illnstratc 
Iiow mannre is btippllcl. 


Figure No. 2 
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Q — Site or position of the plant. 

31 1 — Position of !si manure. 
il 2— „ „ 2nd „ 
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When the plant begins to bear flower bnJs, the same amount of manure 
as given at the second time is given opposite to the phee M 2. ThU is 
shown br M 3, This manure b covered with sand from the nearest 
ridge. At this stage all the ridges br*'ak down and the field becomes 
level. 

Pruning is not practised here. The rea^n given is that the plant 
gets more branches and with larger number of frmts the size of the fmit 
becomes smaller. IViierc it is done, it is only done until the plant gets 
a dozen branches, and these gi\e at least twelve fmi'ts. Ilcrc the 
plant yields three or four fruits at the most, the eflect being that they 
grow bigger in size. 

J'ruita;— The hkirbooj begins to bear frnits iu the third month and 
the Turbooj ( water melon ) in the fonrth month. The signs of ripeness 
\*ary vrith the variety. In the Lhurbw) a rich iisrfnme and a soft feel 
are the tests to a'certain the ripencjs of the frmt ; hnt the most sure 
test is to handle the frait which at once detaches itself from the plant if 
it be ripe. The stalk becomes dry .and hence etsily geparates. It is 
difflcnU to ascertain the ripeness of the wdtcr*moloa which experts 
alone can do. They tap the frmt by the finger and judge the riiicoess 
by the sound it produces. 

The frnits aro sacculeutand e-liWe. The sweetness varies much 
with the variety. In the case of /i/lurioiy the central portion is hollow 
and this hollow contains the seeds. 

Varieties : — ^There are numeroas varieties of melons. It is said 
that they do not breed true to the character of the fruit from which 
the seed is taken as cross fertilization takes place. 1 will mention 
only a few and common types. 

There are two kinds of both dilTering iu fruit. In the 

one, the inside portion is green aud in the other it is brown. The 
former is very sweet in taste and is much superior to the latter which 
is not so sweet. 

In the case of Turbooj there are three varieties known here as 
follows ; — 

1 . One giving fruit of black colonr. 

2. do. do. white „ 


with black Lnca on if. 
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la the first the inside flc'li blood red in colonr but the fniit 
is not very sTreet and hence is con^ered inferior. In the secjud, the 
flesh is not so red. It is very sweet and contains rery swaZi red seeds. 
In this there is aUo one Tariety containing black seed, resembling it in 
every other point. The thin! is ab .0 of sweet haste. 

Insect 2 Ksta are very rare. I did not see any pest as luy observa- 
tion was confined only to the Ivt year, bat the cultivators of this 
place have seen pests, for instance an insect attacking the frmt. 
Cloudy weather causes all the leaves to shrivel np and thus totally 
destroys the crop. There seems to be a fungus disease on the leaves 
as white dots are present on them; but this does not do any 
serious damage. 

In coaclu«ion, melons require a hot dry climate, a soil of sandy 
nature with a continuou* supply of water and a large amount of old 
well-decayed manure. Under these conditions they do best, I could 
not ascertain the co«t of cultivation as the area here is cot measured 
but I learnt from a Cultivator that with on outlay of Us. So/- a cul- 
tivator gets Its. 50/- net profit. It thus seems that this cultivstioa 
is a very profitable one. 
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Norenh Da«i. 

PAI'Kll on Mifl iili''iv(5 ww r<‘vl \>y mn fr)fO th<? AfTrictil* 
tnrd A^'^yntinn n^ th'* PrtOfi i Afrrj/'til/unJ in on<5 of itrf 

Kith'nf'i m tfi/' [ifiMfjit I'l'Mirtti. Tl»f‘ Dr, Minn, in ^nnf'n of 

IiM dp'crJi, nirorMl iLif, I rKouM frinl it (or iialitintlnn m ft mip» 
p]6mi'nt to tJw rim/* rtiljj/'rt nW^ with hy ^ff, P. U. Alimr/l in N'o. 
4, Vnf, II ofthii Mn^irin/!. 

In jirnrlin^* jt for pnlJirntwr) I wonl«l ny only thii tli.it thn mcfli 0 /li 
of rnltiTfttina nf tfiii v(*fy important <-r<j{> pncfi*/^ 1 m /Ji/T/'rrnt fnrt^ of 
Aa<‘im fttthofij^h tli'sy a/riv m ^rmcnl, nr/* slightly ihilntmt in 
/lifTcMut lo(5\lit[(*i ftfi/l that I wfinlil ronrmo n»y"'lf to tlm /Wcriptlnn 
of tiiO mctliOil /jf m/'flio'D prutr'*'! in thn lo'iUty I fopr/'icnt, I 
ni/'ift I/iwof As'ftrn. I w/jitM nl/t/f f/'qu^Athc nvfon to tof/.T to the 
tiM nnmh<'f of tf.M Miyft'inc m onlrr fiiif tln-y miy tin/ior^tan/I the 
climitolnyiril nn'l the g/'nlogtril ron/iition" of A»'nm n* ft whole. 

Althongh it < 1 /* 'I'fvc I to !/* < tilf ifitol on a grfit rommorriil Fcnfo, 
It ii, m no flirt of tim provinr/*, rnltivat^l m *iirh cxrcpt chiefly for 
homo ron^nmptlofl, 

Pr^pnrailDno/ [ap'I j>f**limiinfy jirrj<arition of the land 
ooniliti in cloifing ofT fiw: jnngl/i, nml thru, ^'rowing n«if jiivlily on it 
for two or thrro yom, Thli imritto of growwg nu» fo/hly fompirtejy 
cWm off wroih ffrim 111.' hn<!. TJm rml rfKi.*cn m ft findy Joim aftrl 
nltiifttol high ftfiovi; ftny Iikofilimsl of innii<lifum. 

,N’e.5t, [fUntjuM arn ftt it Ui K^pihr orthr at a fif 

eight fnhifrt (*i.h wiy, Tly"". kc<*p thn roil piftlrl/*! in fin/'Iy (Uvl/f/'d 
condition ftmi insnro ehulo fiit UM nnt ff^Uingit/) U: trinij.hnt/*.! 
tliom ht/r fin. And all ftloijg tlio l/>nn<liry of the girilcn ft hig trench, 
a-ailly tlif/’e f,'/t wulo nn/1 flf/oiit themme ind/'pfh, m dug, the earth 
axcAvatfA iWng thrown in «i>Ic thi* ganlrn m the form of a raNcd lina 
of earth along the trench. 

On thii nhcil line of earth fAtrtiiOo mtliiogi together with tho«e of 
iArlhafo<farAnlca)M<ixA\n\^i. Tho latter, when full grown, 
arc are.! for fences. 

21 
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Seed Selection ; — The selection of seed is done in the field. The 
earlier bnnehes of nnts are not selected for seed. The common 
belief is that the bunches most be washed down by the Ambubae/ii 
rain, that is to say, rain falling in the period of twelve days from 
the 14th of Jane. So thelater Imncbes of nuts are always used, and 
nuts which have just begun to assome a yellow colour are selected and 
sown. 

A shady place with sufCdent moistnre and suitable temperature is 
selected as the seed bed. The upper three it-ches of the soil is pulverised 
with spades or hand-hoes called *' Kkant».” Sometimes sand, earth 
and ash are mixed together in the bed to bring about a suitable condition. 
The seeds are put horizontally, half covered with earth at a distance 
of six to eight inches apart and a layer of straw is spread upon them 
to maintain a uniform temperatnre. The best time for sowing is the 
month of September when the rainfall bas almost ceased, and hence there 
is no fear of the young seedlings being killed by water logging. 

Tranaplantatien i— The most common method is to tnmsphmt 
once. But iu some gardens seedlings are transplanted repeatedly five or 
six times. In the latter case the palms bear frnit when they ore only a 
few feet idgh. The method of lianeplanling is almost the same every 
where in Assam. A distance of eight feel is kept between the plants 
iu hopes of planting another crop of palms subsequently, in between 
them, when the old crop has grown old enough. After transplanting, 
the holes are not filled op completely but a circular margin of three 
inches wide and one and a half inches deep b kept around the trank, 
unearthed for sometime so that it may bold rain water. Bat when there 
is plenty of rain, it is forthwith covered with cowdung, ash and eartli. 

When the seedlings firmly fix themselves into the soil, the land 
round about is frequently weeded and the refuse obtained together with 
fresh cowdung are apphed to the trunks. Almost in tyerj garden betel 
vines are allowed to grow around tho palms. 

After-treatment Generally no watering is practised. But in 
Vl/fj Iny'^cjx-iftTrAwnrg-fl nwsciiuuJAj ■pnn.^•^s^sh^^llnJ■J^IUu•g Vaegts 
of the seedlings. It is done in a most primitive way, band-watering 
from a pitcher being the method employed. 

Water-logging is most itgarions to the palms. So the very first 
care, on the part of the gardener, is to make suitable arrangements for 
drainiug the excess of Nvater, coming as raio, out of the gardeu. A 
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fonvoiuont lunuWr of ilnUn^i loHiIongtltwlftOftiul cro-^dwisc, ncconlliig to 
tho iinlnrftl alopo of tho gronml, ate loiil in tluj gonlona niul nro N\(ul0 
to enter tlio tronoU which rnns ronml tlio Ijonler, 

On tho riihed linoorctvrth along thfi trench, jnonlionotl nliovc, 
wJiich h knn^yn ns Pngnr, linmlwo rottings nro ]\lnntO(l nlmost on nil 
sides of tho gnnlen. To }irotoct tho gnnlen ngninst tho intrusion of 
nninvils some feni'iiigjihiiits snch mjiafo'; (AiihntoiU OfMicn), 

( J'rt/lhrtm huUcn ) niiil otlior shmlnr jiUnts, which rnn Ini jiropsgatcd 
hy cutting nntl which giso n hmiTiont growth in n short time, nro 
jdnntt'd whic}», when woixlon stnlces nro tied on them, mnlco n gookl nml 
diiraWo fonro. 

ritucnsfi cf the Pnlm$ TliopntmsttS well ns the nuts nro snhjoct 
to many (H^cnses, and insect posts. I intend to ennmerivto only thosfl 
which hnvo not heon dealt with l*y Mr. P. U. Ahmed. 

I. Aic^cns— Theao nro exceedingly common on tho palms. It is 
ilouUfnl, however, whether they tenlly do nuy injury to tho jnlms. 

II. Tepa ihwi'n.sfl i— Tins disenso is very common in Assam. 
Wlion nlVectod hy tJiis disenso some tlircoor more intornMes just holow 
tlio leaves, Jiccome oxtremoly short, ono Inch being tlio length in oxlromo 
cases. Tho pilm ntthntpart hocomos constriclod, nnd tho p)rt just 
nhovd it ONceedingly awollcn. Tho leaves heeomo sliortornnd shorter 
and present on unheiUhj* look. Snhsoqnontly, Mdtcn tlio disenso is much 
ndvaneed, tiioy torn yollownnd tho uiiddlolonf dries. After n sitort time, 
tho whole crown Is broken down nt tho Immodlatoly below tho 
leaves. IVheu tho ssvelling jwrtioii is oemtehed witli elmrp kniTo, eomo 
two or Ihreo ghenths deep, on soi'owl places ronu<l nbont it, n gohitinoiis 
gnmhkfl snlstanco exudes from tho eemtohes, nnd in fifty out of ouo 
iiiindrftl oftsos, tins cures tlio plant huviug tho coustrictod pirt as guoh 
for over. Jlelbro bearing, tlio plnnls nro liublo to tlus disonso. Ileforo 
this n jdant may Ik) nfil'ctM as many us four times. Alwut tou per cent 
of jdaiits have been seen in our garden to bo nflbetod by this discuso. 

III. Another aerlons disewo nfibcling n part of my district for 
twenty years or go lias been rqwrtftl to mo this time by men of undoubt- 
ed honour and jiositiQu and cousoijuoutly rolmbility, holding Iiirgo 
gardens. Ihit nntortuuately nouo could furnish me witli informa- 
tion andleient to diagnose it. Tbo whole information, when condensed, 
is simply this, At first ono or two leaves of n eumll immbor of pihna 
Inrn yellow j giibsefinontly tlio middle leaf dries jjp ft,id can l.e pulled 
out j later on tho whole crowndrios np «ud fills drown loavingtho 
crowhloss palm erect for ii long time. 
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And in a few capes the trunks al«o fall down. A garden once at- 
tacked will Lirdly have 10 'i of plants onaOected. 

lY. Vulla thteane : — This is a very common dL>ea'e doing a great 
deal of damage to the ftnits. It first attacks the ealfitance and then 
the erahrj'o. ThesnVtancc becomes foft, wliite and le-sjoicy with 
prominent red stripes and is correlato'l with the cliange from the nsnal 
coloor into red. The fmit al'O cncks at the Ixittom. The nnts thns 
affcctdl are not selectc-l fir seel. They do not keep for a long time when 
peserved, nor do they germinate wheasown anJ are mo'e astringent than 
the ordinary ones. Nobody knows at what time and at what stage of itj 
growth the ftnlt is attacke’l by thU^»ei«e not does anyboly know the 
tme natnro of the disease. There is nothing, in the cnltivation of this 
crop, that demands a more 8"rions investigation than this disease. The 
common people ascribe it to varions can»e3. Some say that the strong 
ga'ts of wind, blowing at the time when the sap has formed inside the 
yonug fruits, thns shaking the bunch to an QDileriralle extent, produce 
this disease. Some, on the other hand, bold that the scarcity of rainfall 
at the tune when sap formed wilbm the nuts, is its cause. 

Harttit The nnts are harve«t(sl to two io^talments, and the time 
for harve-Ung is different with dHreient varieties. In onr district there 
are grown two aarictic«, one .kss-amcse, and the otter Bengali, 

Bengali variety;— Ttie nuts of this variety are small, round and have 
more intoxicating and astringent properties. Its not matnres when the 
Assamese s ariety begins to bear frnlt. fo it b a very pdeasant snbstitnte 
for the people in Assim who coDsnmeraw not*. It is chiefly grownfor 
home consomption and that too id a cmaller ra^e^urc. 

As&ameae variety:— T1 is is the dominant variety and commands a 
good market. The nnts arc ranch bigger, more elongated, and sweet. 
The nuts are harvested in two Instalments — one in the raontia of April 
and May and the other in the months of doly and Aogost. 

There is another variety in Lower Assam known as “rutu*', a sample 
of which has been kejt in the College laboratory, Fooua. It is cnriouslr 
small and simply grown for meJirtcal parpo«es. Ihe jalms are thin 
and short and grow in clampfs. They keep the same time, as regards 
ripening irmt, with fiie Atsime-e variety. 

Presertation oj nvlt : — In Assam the cuts are Used raw and hence 
sold b1«o raw. But the p*e«erTed nnts which are commonly known as 
Tamai” are less astringent and sweeter in ta'te and hence com- 
mand a higher market than fresh imes. The preservation is done in a 
very simple and inexpensive way. Pita are dug in the groand, in 
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the open air, the capacities of which beiRg determined by the amoonk to 
bo put in, ebeaths of the |»lm leaves ate spread aronnd the pit inside 
and nuts are pnt in and covered with the sheatlig, and tipon them earth. 
The nnts of the later hnnehes are ttsoally selected. The maiimnm time 
allowed for keeping the nnta in the earth is six months. Beyond that 
period the nnts will begin to rot. 

Income and HxpendUure i— -As regards the expenses of gardening 
I conld not procare any elaborate table. Bnt it is sorely much less 
than that set forth in the article by Mr. F. H. Ahmed prevjonsly quoted. 

Onttnrn depends npon the age of the palm and size of the nuts. 
Very old palms give fewer bunches, and the bigger the size of the nuts 
the scantier is the production. The money ralne of the prodnee also 
varies according to the market fluctuation. On an average one palm of 
medium age may he said to yield nnts worth Rs. 3. 

N 
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/l— Bamloo plonted. B— Ttenci. J— Drains. 
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Note on tlie Amril Mahal Department 
of Mysore 

»T 

J. B. Kolght, 1V1. Sc., 

Pro frssor c£ Agricultore. 

(Tlic £olIawiag notes on the orgsoustioo of the fsmoos Amrit Mahal 
Departmeot in Siysore, which Las the control of the Amrit Siahil Cattio kept 
hj the Mjiore Dcibar has been wntien after a recent sisit to Mysore. Tbcj' 
will be, we think, of aprcisl interest — Eds ) 

f HE Dapartment consisb of a Soperintcndent and six Darogas. 
Each Daroga has a clerk. Tha Darogas ara Eitnated at the 
following ranges. — Chellakere, Holakere, llirnr, Arsitcre, Tamknr, 
Hnnsor. The Bimr range contains 8000 acres rnneb of witch is 
hill^r and etonp. 

The total strength of cattle is aboat 11000. These are divided 
into thirteen herds and dsoallp three bends are kept at a noge. The 
herds are compched of from four to six hundred nnlroals and are each 
under the charge of a Sclrvegat assisted by two MnndaU and twelve 
to sixteen graziers. This stad* is sopplied with a cook and food, two 
pack bollocks being allowed to them for conveying their baggage, 
while they also have a small route tent. They are allowed to milk the 
cows for their own sapply of milk. 

The cattle are never sheltered in any way and are never tied or 
confined in a pen. They are grazed in gronps of one bnndred or so, 
made np according to iheir age aod condition bat all come together 
each night. The very young calves are kept in a thorn enclosure at 
night. The hall calves for each gronp of one Lnndred animals are 
taken when young, castrated, and carefnlly trained to come when 
called, to lie down when a blanket is spread, etc. These are called 
leadero and the cattle all follow them. The herds are moved aboot 
from pasture to pasture as the grass and demands of the cattle require, 
mually lehming to the sane pastures twice or thrice a year according 
to the runiall and quality of the pa^ure. Certain ranges which are 
moist are kept for hot season grazing, and herds are often moved from 
range to range according to their condition and the food available. 
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A certain amount of Lay is cut on some ranges for feeding in the 
fair season in times of sLortnCas in tLc p-xsliires but no concentrated 
footts nro ever giren. 

The stnd bnlU aro kept with each group of one hundred cows. 
Tbc’o arc changed from Ijcnl to hcnl often enough to prevent breeliug 
of nearly related animals. The cahes sncklo from six months to one 
year. Cows do not nsually conceive till tlie calves arc vvcancil. Hei- 
fers aro rarely sold but are hretl at hetween five and seven years of 
ago and continoo to breed till they are twenty years old. The bulls 
aro sold to Government and tbo pjibbo at four years of ago at from 
Its. 200 to 400 per pair, wliilo spcclilly good ones may bring even 
more. TJio yonug balls aro very didicult to ropo and train bnt onco 
brought to tho yoke tbey become docile. The Ainrit Mahal is a long 
time coming to ^fuU maturity, groiriog often np to eight years of age. 
Fatoro stud balls for the Anirit Mahal Dejartment arc selected when 
one year old. A second selection is made for snpplying breeding balls 
to District Boards and others. The others aro castrated. The cows 
too old for breeding arc kept iu separate groops. 

All calves arc branded witbin a month of birth. The syUem of 
branding is as below 

(1) On the shoalder tbo herd Qumlcr. 

(2) Oa tbo tbigb the year and in males the qoarter 
number. 

(3) On the rump the serial number of tho year in the case 
of females. 

Bccords are kept showing birth and parentage of each nninj.al. 

During my recent visit to Mysore, I bad (ho opportunity of seeing 
groups of animals from herds Nos. 14 and 2. 

The animals on the whole are very uniforra in shape. Their bones 
ate fine and their limbs cle.an cat and neat in apjiearauce with no 
loose skin. The beads of the bulls seen were much finer than the so 
called Khillari fonnd in Southern Satara. They do not L.aye the heavy 
overhanging brow so commoa among tbo Maswad KhilLaris. la the 

cows the horns are slender and arise near together nnd rnn backwards 
neatly parallel or slightly diverging and at the point? form a graceful 
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curve forwards. I did not see any old bullocks but I w-as told tliat 
their boms should resemble tliose of the cows. There is no loose sUu 
around the sheath in the bullocks and very little in the dewlap. 

The principal colour is equirrel grey shading to wlute ; in some In* 
diridnals the grey is blotched with white especially about the foce. 

The cows were larger than I expected. They are considerably 
taller than most of the cows of the Bombay Presidency except Gnjerat 
and only about a hand shorter than tho<:c. 

Tlie cattle were quite tame alloaring their herders to fondle them 
nor did they seem afraid of me allhoogh, being n stranger, they did not 
allow me to come near enough to touch them. 


Notes on llie CalUe in the Tellingana 
of the Nizam’s Dominions 

HT 

B< Covlod Rao, B. Jtg. 

JHHE following notes of some of my obserratioas during a recent 
toor may be of interest, because the Mzam’s Dominions lie 
aside from the usual track of agricultural obserrers. That State 
possesses no agricultural department, and, therefore, though it contains 
some of the richest tracts in the centre of the Indian Peninsula, these 
ate little known. 

The observations were made in the course of n journey to Yeland- 
lapabad, the site of the well-known Singareni coal mines. In order 
to reach tins spot, a railway journey was required through a portion of 
the 'Waraugal district, covered with some of the densest forests in the 
State. So wild is this district that the WUages seem little else thau 
groups of huts barred all round with a thick hedge of thorny Inmboos — 
here a common feature of the jungle. The sole ocenpatioa of the people 
here is cattle breeding, and many of them live on raw roots called 
Bannagadda ( ) and Chinnsgadda { f^rv Pl g l )■ The agricaltnral 
condition is exceedingly backward, and few crops arc grown, bnt, on 
the other hand, the cattle are excellent. 

These cattle are neatly all oxen, the number of buffaloes being 
almost negligible. Though no regular principles are observed, and no 
definite purpose is kept in view in the breeding of these oninuls, yet 



NoTn 0^ Tiis Catiw k tos TrutvavK A. 


icr 

the melbal sTcptc'lt' ^iraihr toliiit of the ^iUnris in Gnjerat. The 
atimul^ are at uhjht m op^a s'tjl!®. acil are let out in the niom- 

ir.g to putuv. n*h;eh oa -u-v'enut ofaaple niafiU an I the irolWraiu^l 
light soil, givo< ah in.h'w* of >tteet The covry: aad balls are 

heAhvl s.'iurAtcly rriule granu’*, the jwj? of both the sexes being 
allows! to loUow thar The oows. whicli are poor milkers ar^ 

not tiulkovl, Unuj left to «ucklo the I'alvcs. Tims the aaitaxl^ which 
mostproUxl'ly ivlo'g tj the Xcllow bn.'oti or are of A liTcovl allied to it 
for reason-* giN ca h.'loas U\e m an almoijt xviU contlitioa, an I are o?a« 
sovinently Troll luxilt. fcvnllhx an I strong, mheriting at the same time 
an extreme timhUly of strmger'. The n-HNOiK for mr inference os to 
the bixAxl are the pomts of resembl mw i» the eyes, ears, herns anil th® 
"eneral white or iron-^'v eolonr of the Mt, as- well as the fset that 
the ^tnl* of o^'autrv el;o:as the Galxwri Ui'trict. 

From tb?',' broe.lmg centres toang heifrrs and balls when abont a 
year anl a h'xlf, or twoTC'xr* v'H, are ufcea in Urge nnmbors fe? sale 
into other dv-trict-*. Tln^ -al ' is geceriUy coadneted on the cccasioa cf 
eortain J^tras, hleUs or Urn* held in some towns, as Bbongir, 
KbamroamandileillciU Ilu'ammiU so pnrobased are mixo-l freely 
with tl e preiionsly exinmg ones m the conntrr, and bred tc^ether 
ia^rimmitely. The pf'XiU ciMirdly is that the cattle have h'coas 
Terr mixed an 1 mr.ch inferior. It »*, however, gratifying to not® that 
the brO'Al, ai tt exi«t'> la th ''0 W iriagil jncgles owing to want of good 
eommnaicaliojs, if Tt’t, as a rale, naifora. The prevailing colour is 
white, there bchis: al«o m my iaiivilaal-* cfirc^i grey coloor, wlnta ca 
the ccck, with a feir rt\l, aul some few Wick animils. 

The following are the characteriiUcs of tbe XelaiganA working 
cattle *. — 

Face small, narrow and senaewkat di«hy. Homs short and blont, 
taking first an ontwanl cnrteaad thea going iawanl a little np ao.1 
there slop; cr they grow outwaaf Only a sl'ort dittanco, teraiaalicg in 
ablaut point. Eyes and nmrxlo are Mack. Eyes are place.! oa tb® 
sides of the forehead. There is cot nxcoh development of dewlap and 
the skin abont tie sh«;:h. Tail long with a badiy switch. Hump 
short. Xcvk tldn and Veg, Che&t rather d-H?p th.ui wile, tack 
level bjit loin> u \rryw. 1 thio. Tb® aniataK m the whole, are of 
aTer-iged.m'sdoS', with a comjucfc frame j aa-1 aw so£t-f\\'tx\i, snited 
to tie tract, the greater pertioncfwhichfe all light soil. * ' 
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I presame that, if the commoo cause? of deterioration of a breed, 
which need not be specially mentioned hero, be avoided and then a regular 
system of grading be adopted with the nicely bred cattle of the forest 
Villages I hare above mentioned, the present progeny of Telingana 
working animals will be raised to a higher standard and will, in course 
of time, attain the larger size and the well'proportioncd limbs of their 
forest friends. 


Value and Proper Conservation of Cattle 
Excrement 

IjY 

V. C. Gokbale, I.. Ag., 

SupcriDteodc&t, Agrtcnltursl College Farm, Pooes. 


question of sufficient supply ’of manure is becoming more 
* 4 ^ and mote serions and most progressive cnltivatorj are lookiog 
ont for eonrees from which they can meet the tacraesing demand. 


This article gives' the resnlts of the ciperiments carried cot on the 
Agricnltnral College Farm in some of tbo lines in which the cattle 
ezeremcot can saved and nttlxsed in an efficient and cheap manner. 

The cattle cxcremeut which can be tamed to manare is of two 
kind') — the solid aod the liquid, oi the dung and urine of cattle. 


Observations bare been made on both these snbstauces In the 
experiments on the College Farm. 

For this purpose two pairs of ordinary-sized Deccan boUocts have 
been kept under observation. Tlicir name? aud average weight? are 
given below 


I f Lavauga ... 

I tTambhals. ... 
TT r Gulya 

DUNG. 


G75 lbs. 
700 Its. 
781 lbs. 
rjoTte. 


The experiment in thi? line consisted of finding out how much 
manure a cultivator can make by carefully storing all the solid excreta 
only which be can collect, in an ordinarv pit mad o in the medium 
black soil. 
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With this intenltou tho eolid oxcrela,--dnog,— from eacli of Ibo 
ftbovo two ivxits were £Op\tatoIy vroigbed daily aod stored in a pit to- 
getiicr for botii (lie pairs. Tiic pit was «is feet iu diametor nad fbreo 
feet deep. Tbo esperiraant was commenced from 2nd September 1210 
and tlio same pit received tlio <^aautit(tM for four moutlie. 

The following table give* the quantities obtained TOOiitb by mouth 
for each jiair Sf'paratelv, and the daily average • — 



I. 

Iav'ai)ga-~-JambbaU. 

I n. 

1 Gnlyu — Phowjj.. 


i^nanlity 
per month. 

l>aii\ 

average. 

‘Inanfity 
per month. 

Daily 

average. 


l\^. 

lbs. 

lbs. 

tll3. 

2— 30 Soptembor 

CIO 

21 

C92 

23-0 

1—31 October ... 

793 

25-6 

877 

28‘2 

1—30 November ... 

800 

2C*C 

903 

SO'l 

1st Decesnbet to ( 
January 19U). 

S03 

23C 

85G 

25'2 

Total ... 


m 

3328 

20‘8 


It sbonld bo noted that the pairs were in tlie cattle shed only for 
fourteen hours each day, except a few rainy days, which in the above 
period were only ten. This is exactly the condition which can be 
expected with a cnltiTOtor. 

No litter, straw, waste fxWer, water or any other substance was 
added. 

Tho pit was emptied out on the last day of the period ( January 
4th, 1911). It weighed 4840 lbs. when taken ont. The whole giufl* 
except the top^layer of sis inches was thoroughly rotten and in an 
excellent condition to be applied to the field. It was therefore im- 
mediately spread in one of the plots of a series specially set apart for 
testing and comjiarirg the rarioas methods tinder experiment, and 
plongbed iu. 
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The cb'emtioas were cOEti uslanltte ^n)p*ici pt n*ed again 
for storin'* the dong for auQtaer periol of tUe i\€St five raocthi. Tb® 
fijnres for the«e appear iq the followiLg stat^icest : — 


Period. 

I. 

•Invaaga — Jambhala. 

Gaha 

II. 

— Pfco^. 

QaiDti'tT 
ler month 

Daily 

arengc. 

Quantity Daily 
-jer month, arerage. 


lbs. 

lb*. 

lbs. 

Iba. 

4 — 3] JancaiT 

309 

1V2 

509 

20*3 

1 — 2S FebmaW 

440 

15'9 

C44 

23-0 

1—31 March 

C5S 

21'2 

TIG 

23*1 

1— .30 April .. 

504 

12-1 

041 

21-3 

1—50 Jlar 

W) 

IVO 

374 

15*7 

Total .. 

22 :: 

10*5 

5944 

21*3 


Tte contents were taken ont of the pit ca 2lst Mav, *rrben it 

wrighed 1902 Ibj. It wa» also ob-er.&l that tie 'laag tras dried ictj 
cakeg except tbe bottom layer of oao fwt. tLorIcg that in Lot weitLor 

the aatnral mristare in the doog wa-s cot saSci^nr for the Ti*owf decay 

of the dang and aiditm of water tnirbt hare help®-! the dejonpo»itioa. 

Tb’s was applied iramedinelv after renoral to another plot in the 
series. 

It can be dedneed from the alo^e figares taken together that 674S 
lbs. of good aacare readj for appL'cition can be obtained from two 
pairs in nice month'. This wool I mean aboat e.gl.t cartloads, for a 
cartful of laannre ronod abynt Pooaa weighs 800 lb'. Thi^ will come 
roazblT to 6 carts per ywr p*r ansnm. 

URINE. 

No ahentirin ha? etc? boea s^^ea to be girca hr anj cnltirator to 
ntflising the cattle tirine for raanare, in tho Bomlny Pre-iJencr, though 
the saVtance i« certamly more TalnaWe tLan tne dung. 

^■KoV* s— rh*q 5 » 3 tjti*s <ii tas U 3 S$ lu 1 L 3 CMS of E* t j i;r u r.ry low in tis 
ttottbs o£ FtVinijj Rtl Ap^ wLiclii* iseto cje of fcJloti* ( ) 

bfisg uck nst in tbs Lospitil, sad tizaiV^*BSlj o« t.ci?r ©’■••mOoa froa 22ad 
to 23lb relrc»'7 tsd lit to C:b Apnl. 
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Id orJet therefore to demonstrato its valne, nnd at the gamo tirao 
to compare it witli dong, the foUowio" ractLod^ of coDservatioo Imvc 
been adopted. 

1. CollccUng the nrine as BQchthroagii a draia over the sloping 
paved floor of the cattle shed and applying it to nn irrigated crop 
ttiroagh the irrigation wate r. 

2. Absorbing the nrinc ia some aWfbjDg jDatcfifll spread nnder 
the feet of the cattle. 

To demonstrate the first eyslem, two {dots each fonr goathas* were 
allotted. Thc^c were transplanted with onions in the mbi season of 
1910-11 on 1st Pebrnary 1011, and had to bo irrig-ited. One plot did 
not receive any manure but the other rccciacd 200 Iba. of nrino at each 
irrigation (at the inten-al of JO days). Tho nrino was stored in an 
earthern jar of 20 gallona capacity with a small hole at tho side of 
the bottom, which was made of a size calcolatcd to discharge the whole 
contents gradually daring the timo it Qsnally takes to irrigate a fonr 
plot (which is nearly one boor). This jar was kept jnst rear 
the plot over tho tnaia witet-cbaoncl, which supplied the water to the 
plot. 

la all li TTcwgivcaand tbcfcsnliscfMitara par acre 

ate given below 


Treatment. 

1 Oattors of ouions , 
per acre. 

I Estimated value. 


lbs. 

1 Its. a. p. 

Urine given ns described above., 

25880 

1 101 12 0 

No manure ... 

21530 

134 8 0 

Gain due to nrine .» 

4350 

27 4 0 


Tho cost ofcollocting anno was only trifling. This system how- 
cver involves the expense oC having a stone paved floor which Is aboat 
Us. 25 per pair of cattle. Them is no definite data as to bow much 
urine can be obtained from a pair of Deccam bullocks. But it will not 

bo an over-estimato if 2Q lbs, be taken na tho daily quantity per pair. 


A gantha ia one {oitlatb of as awe. 
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This will bo jast suEBcieat for a finir gontha plot to bo givcu every 10 
days. Ibis quantity when applied to an onion crop for five months 
fetches a value of Rs. 2-7. At this rate the annnal oat-put per pair 
will be worth Ks. 6. This should bo able to pay for the extra cost of 
pavement within four years, after which period it will be a net gain. 

Tho second system consists in spreading some absorbent matemi 
under the feet of cattle ns litter, which will absorb the urino as it is 
dropped and svill retain the inannrial ingrcdietits. 

The articles that cau he advantageously used are dry friablo 
p uherised earth or gau d. The red soil from thin sloping soils, or the 
alluvium or <and from stream banks may he used. Further, any other 
wa''tc itrodiirt which has a sniBcient aJjsorboat power such as grounduut 
shells, saftlower shells, paddy husk, dried leases, refuse fodder or weeds 
may be employed. 

Iq the raethofU tested and domon->trated on tne Collego Farro, 
( a ) river earth and ( b) the groundnut shells wero usod. 

. ( a ) T/c dry earth system The first of the two pairs men- 

tioned in the beginning was set apart for this experiment. Dry earth 
was obtained from the river side from behind the agricuUunvl quarters 
aad a six inch layer spread under the feet of the above pair on 24th 
July 1910. It weighed 1801 lbs. at the time of spreading. It was 
also analysed before use and the composition was as given below 

Nitrogen ... 0'13 per cent, 

Fhospboric acid 1., ...0*22 „ ,, 

Potash 0’15 „ „ 

The dung was removed daily and fho wet patches stirred and 
made dry bringing the dry portions from below and from the sides. 
This was continned for five months and tea days on the same earth. 
After the above period it was removed,— -on 3fd January 1011. It 
weighed 1550 lbs. at this time. A representative sample was again 
sent for analysis, which was reported to contain 

Alfrogvn ... ■' ... &‘iS percent. 

■ Phosphoric acid 0*09 ,, ,, 

' Potash 0*82 „ „ 

The decrease in the weight is due to some quantity of earth being 
necessarily and inseparably stack to the dung and removed to the pit 
along with the latter. 
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It was obaervoJ that diirmg the abo %’0 period tliero was no ohjec- 
lionahlo smell or any other appearance of iasaniUry conditions in the 
place, no.’ was the health of cattle affected. 


It vtoqU tbns be seen that the following Jinintities of plautfoode 
were actually conserved from the nnne by the dry earth system daring 
five months. 


Plant-food element. | 

31?foro 

absorption 

1S91 lbs. 

' After 

absorption 

1550 llw. 



lbs. 

1 lbs. 

lbs. 


2’45 


4-D9 

Phos^oric add ... 

4*10 ! 

1 lO-CP 

0-53 

Potash ... ... 

2S3 1 

i2’:i 

D’SS 


The quantity removed from the cattle shed was on the same day 
applied to a third plot of the scries already mentioned. 

Another Jot of fresh dry earth as large in weight as on the first 
occasion was again spread on the -tth Janaarr, removovi on 2Srd June 
and applied to another plot in the same scries os n duplicate. This 
weight 1&67 lbs. at the time of removal. 

Ch) Grourdnut shells :~Tbe50. ate obtainable in Very large 
quantities ia grOnUdont growing tracts bnt kwe never been nsed as 
maimre, the reason told being that they take a considerable time to 
decay. It was thought however that if they are osed as an absorbent 
of mine, not only can the urine bo conserved, bnt the intrinsic manorial 
valaeof the shells themselves can be atih'sedi Tbe maaarial valne of 
this material can be very well judged from the following figures of 
its wmjKisiticD ; — 

Uitre^cn 0*93 pot cent. 

Phos^orlc acid 0*25 „ „ 

Potash ,« ... ... C‘35 „ „ 

A siv inch layer ' of this material was therefore spread under the 
feet of the second jxur on 24th July 1910. Tbe dnng was removed 
daily and the litter stirred as in the case of the dnng. It was noticed ' 
that the stuff was used up in nbont a month and had a tendency to 

huwmofoul. It wiathcicfow removed on Sod Boptember 1D30, aad 
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thrown in a pit for decay. Its weight to start with was 102 Itrt. and 
this at the time of remoial was 391 lbs. Itwa< al^o noticed that the 
stuff was rendered fine by trampling of the biiUocks. lleprestntative 
sample was analysed at the time of remoaal and was reported to have 
the following compositions. — 

Nitrogen ... 1*47 percent. 

rhoaphoriG acid 0‘S8 „ „ 

Potash ... ... ... 2‘OS „ „ 

From the above data it can be dedneed that the following quanti* 
tics of plantfoods can be conserved in forty days by the groondnut 
shells 


Plant-food 

element. 

Before absorption 
(102) lbs. 

After absorption 
(391 lbs.) 



lbs. 



Nitrogen 

1*00 



Phosi^ric acid. 

0-53 



Potash 

0 07 

1 8*13 

1 7*36 


The Utter of groondoat shells was removed alont every month, 
and the weights obtained recorded at each remoral. They have been 
shown in the following etaUment 


Date of spread- 
ing. 

Weight at the time 
of spreading. 

Bate of 
removal. 

Weight at the 
timeof removal. 


lbs. 


lbs. 

24- 7-10 

192 

2- 9-10 

391 

2- 9-10 

192 

4-10-10 ... 

395 

4-10-10 

192 

1 -n-io ... 

245 

1-11-10 

192 

2-12-10 ... 

257 

2-32-30 ... 

392 

3- 2-13 ... 

2Qi 

1- 2-11 

192 

2- 3-11 ... 

297 

2- 3-11 

192 

2- 4-11 ... 

245 

2- 4-11 

192 

4- 5-11 ... 

235 

4-5-11 

192 

c- e-ii ... 

215 


J 


2484 
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All these were stored in the same pit for the above period of tea 
and a half moatha. A hver of earth was occasionally spread over to 
compact the mass and exclnde it from the beat of the snn. 

The whole quantity was then taken out of the pit, when it weighed 
1400 lbs. (including added earth). It was noticed that the whole 
nuss wis thoroughly rotten two or three layers at the top. It 

was immoiliately applied to a plot in the same series as before. 

Bv comparing the figures of plant fiiods con«erved by tbe two 
methods, dry earth and gronodnot shells, it is seen that the groundnat 
shells have absorbed and retained much better than the dry earth, taking 
eqti.ll periola for both. The dry earth has conserved only twenty-five 
per cent of the Nitrogen and Potash m a penod of five months of tha^ 
hy the successive doses of groandant shells daring the same period. To 
what this may 1;3 dne is not yet understood- No loss of Nitrogen in 
the form of Ammonu was sn^pected at tlie duly visits to the place. 
Sapposiug this ho^7eve^ to have occurred, or tbe Nitrogen to have been 
lost by denitrification, tbe deficit ID Potash is at least nnaecountable. 
It is not also nndiritool whence the dry earth got so much Phosphoric 
acid more than the groondnut sbeUs. 

The series of plots winch has been set apart for testing and de- 
monstrating the effects of varioas methods received the mantires as 
stated above, before sowing. Varadi cotton has been sown on all these 
plots in Jane. The following dednetions can be drawn from the present 
( 16th September ) appearioc© of the crop. 

1. The first plot of dung, two plots of dry earth, and that of 
groundnut shells are a decided advactage over the nnmanared plot. 

2. The second plot of dung (*, e. the oue receiving the quantity 
from tbe dry weather montbs-Jana-ary to Blay 1911)13 a little better 
than the namanured cue, bat nothing like the above. The dried 
dung though ploughed in bad not safEcieat moisture or time fot 
decay and it is being brought np at the surface by the iuter-tillage 
implements. 

3. The dry earth plot receiving the quantity from one pair from 
August to December 1910, is as good as the dung from two pairs for 
the same period as far as the present appearance can tell. 

23 
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4. The grouhdaut 9heU< is at presmfc the test of the lot, but it 
represents the urine conserved for lOJ months as against 6 months of 
the remaining plots. 

From what has been said ntout it can to clearly seen that the 

mine is at least as valuable ns the dang of cattle for the same period 
and that it is possible to conserve it in A very simple, inexpensive, and 
efficient manner. It is thus possible to doable the supply of manure 
in the resources already existing. 


The Question of the supply of good fodder in 
the North Konktin. 

M 

K. V. Josbt, B. Jlfl. 

yrtJE q_aestion of the supply for fol l-r ie one of the difBcnUtes, 
^ brought forward by the peopled Konkan, whenever deiling with 
the np-koep and maiatenance of cattle. Now>a>d lys the couditioo of the 
cattle U said to be much lower thin formerly. Cittle often die during 
the months of June aud July— when their eervjcea are very much 
required for ploaghiog—dae to not geiliog nearly enough food daring 
the previons hot weather. 

This is the more important as it is e^idrnt in India that cattle form 
the right hand of a cultivator. HcD'’e in trjiiig to consider agricnltDral 
improvement in a tract, the question ofmainhioiDg the condition of 
cattle becomes one of the most important rf these considered. If this 
object can be securtd by extra labour or by the expenditure of 
money, every good cultivator will take to the former, ns the condition of 
the cultivators la the Konkan IS extremely poor. They are asked to 
spend anything in cash, they ate unable to do it. Hence if the question 
is tackled from the manual labour point in view, that is to say, that the 
cultivator need not spend in cash Lnt can gain tho object simjjly by bis 
and family’s work and labour, it iamueb more likely that the desired 
object will be attained. 

Aside from the question of good honsing and clean water for drink- 
ing, a full supply of some good fodder is by far the most important 
point in the up-keep of cattle. In (be Konkan generally rice straw is 
the only stuff used as fodder. Grass is used hut to a limited extent, 
as it is either exported to Bombay or used for barning ‘ Bab '. No con- 
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centrateij food or fodder U giten by the averaga cnltivator to the cattle. 
Those cnltivatore who, side by side with agricnltnre, do the business of 
carting, give about two pounds of oil-cake per bnitock per day till 
March, after which the Bbnsi of IVat ( DoUchoi labial ) a raixtare of 
the pods and leaves is given. Bat this only the working pair gets. 
The rest lives on grazing if avaiiLable by day and one handle of foar 
poands of rice straw per head by night. Uico straw is an extremely 
poor fodder and even of th it the cattle do not get snfiicicnt. In spite 
of the practic* of not gr.iwing any fodder crop in Konkao, the only one 
fodder that of straw, is not. availitble fur the cattle in the full qaantity 
which is grown m the fields The calUvator himself is a partner in 
this, becanse, he nUlwes a large qaintJty of it for thatching bis boose 
every year. 

Special attention in feeding is given by well-to-do cnltivators in the 
working season. In the Kotikaa the ret! help of plough cattle is re- 
qnired from the beginning of .inne to the midille of Angnst—two and a 
half months continaoiulj — witboatanydiy'a rest, for sowing, ploughing 
and transplanting. After thh gcnenlly the reraaining p.art of the yea^ 
is a re^t to the cattle, ^'hcre Ribi crops of IFaf and gram are tiken, 
the plough cattle h.avo to work lor a roootb or so to November. Bat 
the percentage of lUbi crops IS small in Roukan, as it depends npon 
the moistare-holdiug capicity of the (tnd and the nnisance of wild and 
stray cattle. 

From the rat Idle of Augnst the new green grass becoracs available 
for tbe cattle to grizc but at tbu time it is very sin ill in growth. From 
Septerober to December ( both loclusive ) good grazing is available and 
conseqnently the condition ol tbe cattle is improved in this season. It 
i^ really in this sea-ou that the development of the holy of young ones 
takes place. In this 8 e.i«on the “apnly of drinking water aUc is good 
and satScient. In fact of tbe twelve months of a year, these lour. 
months are the most fivoDraUe for the cattle. 

By Jannaiy tlie grassis cot .and either exported to Bombay or 
stored for ‘Kab'. Conseqnently graziug becomes jioorer qntil at last 
no grazing is aviihble from Febrnary to Aiigu't. To add to this m- 
adeqnate supply of fodder, the supply of drinking w.iter becumen very 
short 80 much so th it iu serer.*! vill iges citlle are required to be taken 
to a Very long distance fur ymteriug md in sume cases dirty water i? 
given to them. 
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Both these difficnlties have a nuirked effect on the condition of the 
cattle. The good appearance oflhe cattle of December is day by day 
gradnally lost, till at last many of them are rednced to a mere skeleton 
in Jane and Jnly. This is found in the case of average cattle both 
males and females, young and old, and is by no means an exag- 
geration. 

'What is repaired to impro\e this condition is a good supply of 
some kind of good fodder and tbc following are the suggestions to 
remedy this: — 

The other day while travelling from Surat to Bombay, I saw the 
crop of ‘Tag’ (Ssnn) m several fields between the Bnlsar and Gholwad 
stations, growing very Inxuricntly. More than half of this tract is in 
the Thana district, that is, it is part of the Korth Konkan. There 
seemed to be a large cnUivation of this crop in this tract and it occurred 
to my mind that this can be ntiUsed as a good fodder for the cattle for 
about a month and a half. I wondered as to why coUirators, in the 
other parts of the Thana and Kolaba dUtricts, shonld not take to this 
crop. 

The ditficaUy tliat they ought raise is, tb.at sufficient naoUtnie is 
not available in their «oils. Bat if this crop is sown chiefly with the 
fodder idea in view, any growth of the crop from one fool to three feet is 
welcome. Sann, however, becomes fibrous afterwards and then the 
cattle will not eat it. It can only be fed when npto one month’s 
growth. A small quantity of it will keep the cattle fresh. Sloreover 
on inquiry I leanit, that the yield of rice after the crop of Ta^ (Sana) 
is decidedly increased in these tracts. Hence the advantage of grow- 
ing Tag as a Babi crop in all the fields is two-fold. 

On inquiry the following infonnatioD was collected regarding 
the crop : — 

Tag or Sanm — ^Xhis crop is largely grown between Balsar 
and Gholwad stations of B. B. A C. I. Railway, the whole of 
Dmbergaon Pets, part of Paliano taloka, and the Daman states. 
It is both grown as a kbanf and jabi crop, the objects being 
totally different in the two eeasons. The kharif crop is chiefly 
meant for fibre while seed is the only point in view in the case 
of the rabi crop, llie Kharif crop is t\kea in a large tract — Bolsar 
to Bassein — along sea coast, as Ta^ fibre is in great demand bjr the 
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fishermen, and fetches a good price. IforeoTer, aa it is taken on the 
Faria* lands, in the Wiarif seigOD, itdoea not interfere with the crop 
of rice. The rain gexson crop is tvkea after rice in the rice fields and 
the tract where this is done is yerj limited. As fibre is in view, the 
kharif Tag is sown very thick — not to allow branching. The rabi is 
sown rather thin. 

As the kbarif crop is not allowed to fruit, no seed is obtained from 
that crop for sowing next year. Hence it is sown in the rabi season 
for seed. Thin sowing firilitates branching and so more seel is ohtuo- 
ed. The surplus yield of seel « fed to cutle. They told me that no 
stray cattle are allowed in this trict till tho nhi crops of teal, gram, 
and are over. Hence no feociog was seen ronod the fieMs. Tag 
is also sown mixed with teal. 

The qnantity of seed sown per acre, and yield of fibre and seed per 
acre, conW not be known definitely ; Lot from six to eight times the 
iced sown is the yield of grain. 

Id some parts of the tract mentioned, the Tag plants in green 
condition, are given to LuUoi’ks oscd for carting, os fodder, hut this nso 
is very limited. In my opinion if To/; is sown in oil the rice fields in 
the North Konkan throughout it will serve as a good green fodder in 
the months of January and half of Febrrary because, the dates of sow- 
ing Tag in the early and the late rice fields, will range within one 
month. 

IVLcn teal is fcowo after rice, it should he gown very thick and 
thinned ont afterwanls little by little every day and fed to cattle. 

Groundnnt is a new crop introduce*! in the Konkan, and it was 
observed l)y me last ye ir that if sown thick, it has a tendency to produce 
very mnch green matter and less poils than nsual. If sown at a greater 
distance more poils and Icas green matter are produced. I saw last 
year plants three to four feet long. This if kept in a silo or treated 
otherwise, will be a kind of good fwlder in stock, — where there is more 
trouble from rats etc- gronndnnt may be grown as a fodder crop and 
preserved. Tljis may be given with adr.antage in the months of March, 
April and May. The Bhosa of waf is also a good food for cattip m 
March, April and ilay. 
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It was also observed at Panrel that grows well on tarkcu 
lands and its cultivation as a fodder crop may well be introduced in tb e 
Konkan, and it will be ofnse in Jane and July if kept in stock till 
then. 

If some substitatc be fonnd for thatching the houses of cultivators, 
a large quantity of straw can be made available for the cattle. 

If bay be made in time, that will serve as a gool food. Hay is 
largely exported to Bombay. They tell me that if grass is cot in flower 
and not allowed to fruit, the quantity of grass that one can reap next 
year is reduced considerably as suflicieDt seed does not fall on tbe ground. 
As grass IS exported to Bombay, they always look to tbo quantity and 
not much to quality. Ilcnce grass is allowed to ripen well and the seed 
to fall 00 the ground. 

Whenever eubslitutes for Hab are mentioned to a cultivator, he 
always brings forward the difficulty of paying in cash for the manure, 
while be says bo can burn his land simply by maouil labour. In this 
case also the same difficulty will be pot before ns by tlie caltivator. 
Hence the suggestions made obovo are such as can bo carried out simply 
by manual labour. lu some parts tbe cultivators are idle in the rabi 
season and if they give it up and become ready for labour and work 
they are sure to improve tbe condition of their cattle vritboot any 
actual ouUof'pocket expenditure. 

An account of the description of 
rice grasshoppers at Belgaum. 

BT 


Eotoniolo^cal Aisiatint. 


J^IIE destruction done to several crops ia the Deccan and 
^♦ 1 ? Kamatak by several types of grasshopper has been increasing 
constantly in receiit )eafs. Of the insects which do the damage, two 
are the most prominent, — the Deccan or^Ia grasshopper ( Colemaxnia 
ap?<.enanoides ) which chiefly attacks Jowar and bajri, and tbe Belgaum 
rjce grasB^pl^r {Iliero^lypAus banian") wbicb his become a, most 
ruinous pe«t in the very ncli tract in which rice is cultivated near 
Belgapm. The work to he described in the present paper was donp in 
attempt to hold the latter in check* 
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TIjo ftjipMinnco of tlifje Rel^nro Tied gra^slioppers in lirge 
nnTnl>ewi dUcs from ton to fifteen year* ngo Int ws not found to oftn?e 
very BCrions damigo to rice-crojw till nbont five to six voaw ngo, Tvlicu 
the nttention of ttio rovenne nntlioritirs of the |iUoo ira*! atfmctol to it. 

To destroy tliC'O various ^tomnch were at fu't trieil for 

one or two year* ly sj'Mving jxM'onoo< solntjotw cn the chief fixxt of 
the'© hoppers rij. rlce-ph\«ts hut no soe■ce^9 conhl l>o aebievM on 
aoconut of the torrootial nuns at Itolgaum wadiiug away the poi.'Ons 
thus sprayed, and nl>o on account of the to^t U'ing prohibitive. Tlicn 
mechanical laethals were fCNOrttnl to, an I the first nltcmi’ts wen) male 
with A net invcntevl by Mr. Stockholm for the rice-fiehU of the Central 
Provinces. This was far from satisfActory as it was heavy requiring 
nine men to drag and tlierelbre lieoamo very itnvnehly to nse ia th^ 
small tcrracetl and floodM rice*hcds of Pclg'nim. 

In the ye;»r IPOS, tljo nttenti »n s*f the HomKay agricultural dejvirt- 
ment was dircctevl to it- Ad\ to s^ombit this jv-t they also tric^ 
vnrions stonnch pivtsons with no effect, but .'ncceelftl jr> pre|«riogn 
net 80 as to snit very successfully ll»o conditions of the tim hinds of 
Belganni ont of many paltoms inveuteil and tried. The net is des- 
cril>e<l below and costa only fts. 

It is n simple big with a inoiilh open on the brctid side. The 
material u«ciUs oo-vrse gimuy 8 ickiiig costing about two and a half 
annas a yard of forty-five inches wide. The Uig measures nine feel 'hy 
three feet at the month and is forty-fiie inches wide. On the 
hroader side two bimbow are tifil to the* lower and up^n'r side of the 
month. A rope is sown into the hem of the mouth to aiToril 
enfEcIeal elrcngih. 

In operation two men hold eillier side of the binilws which are 
kept long enough to affonl a go>! hold, and rnn along the field against 
the direction of the prevailiug wiml. The lAg should hang loosely 
sO that the lower l>amhoo may diuglo ©a the crop. When they run 
this way tho bag opens well and the liopi*ers disturbed by the bamboo 
jump and fivU into the Isig. When the end of the field is reacheti a 
man specially provided for the purpose hrqshea and empties the hoppers 
into a small Uig wliich ho carries with liim. 

The nso and eflVcUveness of such uetiiug was demonstrated 
to the cultivators bat on account of their apathy for sneh work thev 
would not take to it. The Agricultural Dejvittmeat therefore organised 
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ft campaign in tho year lOlft with a view to remove this post and also 
to convince the people of U»o effectiveness of the system. For this, 
contributions were raised by the collector, and the agricnltaral depart- 
ment bore all expenses in connection with the establishment viz. cost 
of preparing bags, supervision of labour etc. The area infested was 
divided Into four divisions of ftbont 2,000 acres each and a batch of 
thirty nets was kept working In each division under the supervision 
of a raukadam. One batch finished an area of 40 acres and killed on 
an average 300 lbs. of these hoppers in one day. The work was done 
for full thirty days and the peat was greatly reduced and about twenty- 
five to thirty per cent of a full crop of paddy w.as obtained that year. 

The same work was contioned this year and in forty working day?, 
more than 185 millions of these insects were killed at a cost of 
Rs. 2,854/> from an area of nearly ten thousand acres. 

As a good result of tbo Last and this year’s work, the rice crops 
have been quite saved to the value of eeveoty-five percent of a full 
crop aod it is expected that the pest will almost disappear though the 
operations will have to bo contmoed at least for one year more to 
annihilate it. 

There are two things which I most emphasise in carrying ont 
this method of combating the rice grasshopper. These are: (l)the 
adoption of the remedial tnesisows from the firet appearance of the pest 
and (2) co-operation. The first is important as prevention is better 
than cure, and the second is essential because one man may clear tbe 
hoppers from Jiis fields but if bis neighbours do not follow his good 
example, it is evident tliat there will be invasions of these insects into 
the cleared fields from the neighbouring uacleaned ones. 




with nets to Catch the Itlce Orass hoppers. 




The “ Koleroga " disease of Areoa palnld. 

BX 

S L. Ttjrckar, B. A.f 

AsskUot Trofcwor of IfycoTogy, 

AJO) 

G. S. Kulkornit L . Ag. 

Of tho Mfcologinl Departmeot. 

I^HROUGHOUT tbc Kortb oniSonlh Oinara districts, o eerioos 
disease kno^ra by tbe above name occurs ' in Ihe Betetnut 
plantations. Tbe name sigoifies, in Canatese, “ rotting 'which 
iuAicates the chief symptom of the disease namely, a fatliag down of 
the nuts in quantitvea and rotting, it affects chiefly the nttta, and 
Muses great loss m yield, sometimes the entire gardens being corerei 
with a thick covering of rotting nuts. It occvsioually also cvtends to 
the stem through the peduncle and the tree then dies. Bot the nnra« 
her of such deaths U not considerable. 

Tbe dUea«e usually makes its appeawoce with the bsgvunmg of 
the monsoon, is at its worst during the month of July and August and 
contiuucs till the euiof Sjptembjr. Occ\*ioD\Uy thedNci«e is «aid 
,to occur as Ute even as ^lorembcf, if there sjhould bs Ute heavy rains. 
TkeclimiticconiiUous, which favour the disease and enable it to 
sssume tbe epidemic form are frequent heavy showers iuterruptel by 
breaks ofennshine. 

We had occadoa, during a recent tour in the Karwar District, to 
make inquiries both of officials and garden-owneraiu connection with the 
damage caused by this dUease. The loss has been stated to vary from 
I0,f5 to as much as 75,Co of the whole^ntoduce and in extreme cases the 
entire crop is reported to have been lost. Taking into consideration the 
total area under betelnutiu the Ji.arwar district (Sirsi — 5S00 acres, Sidda- 
pnr— C-143, Yell ipnr— 2330, Honavar — lOSS, Ankola~742, Kamta— 
617, TotiWl7S23 acres) it is easy to see that the loss dae to this 
disease is very serious. Tbe average prolace per cent is stated between 
1 J nhandiea to 2 J according to the quality of tlis garden, wbicb means 
an iuconie of Rs. 150 to 2o0 per acre. Talang the average income to b j 
two hundre-i rupees to the acre, the total money value of the betelnnt 
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crop In the District wonld come to Tl9 3,500,000 and the loss from the 
dlseise, cilcuUted on tae snppintioo tVit the aterxge loss all Tonnd Is 
only 25*/o amonoU to as ranch as Rj. 000,00 ) at least per year. 

The " ffsleroy-z ” appsirs to hiw fassa oecnring ever since the 
caltivation of Sapari begin hat as with mmy other fnngoid diseases, its 
cmse was absciiro till qnire recsntlj. Tliepjople In tiiose psrts invari- 
ably attribute it to ths r\ius o.'the Ashleshs Nticihitri, anlbjlieve it 
to be brong it down by these runs directly. Tae p iisiblfl connection of 
parasitic fungns w IS first siiggettel by Dr. Bitler, ImpJriil Mycolo- 
gist, Pnsa, who fonnl a species of Poytop’ithors on the rotting nnts. 
Toedisene wis further cirefnlly ioreitigatid by D*. 0» Coletnti of 
Mysore an 1 the results of the investigstion an 1 also of experiments in 
combitmg tbe diseise hive bjen pnbltshel by him * Re his definitely 
provel thuthe is due to a Phjtophthora he names 

T^toVm-ioxWj, Ph'/lophthora omaito^ti tar are:x. If a nut which has 
just fiUeu from tbe bunch as a revolt of KoUroga attack be exa- 
mine 1, its eitrf ice Is seen corercl wtb a greyish white, mould like, 
eubstiuce. If a tiny portion ofthU be acrapelWitha neelle and exa- 
mined under the microscope, it U seen to consist of a nnmber of fine 
threads which constitute tbe vegetUive part or rayeslinm of the fungus 
and of oval or elliptical, holies which are tbe fruiting boiles of the 
fungns. The mycelium occupies tbe tissoes of tbe not and derives 
noiirishmeut at their expinse tu 1 as a result of this interference the nnt 
falls to the ground where tbe iojnry is completed by nuraeroas sapro- 
phytic fungi and bacterii and restiUs io a general * rot*. The fraiting 
bodies or aporangli of the fungus are p'odacsd oatsids on the surface of 
the not. When m itnre, they liberate motile spores, known as zoos- 
pores, which are carried Awiy by tbe wiul ia riia drops on to fresh 
heilthy unts, whsre they reilily geriaiuite nul stirt fresh centres of 
attack. The zoospires are thus the chief me ms of spreiding the disease 
from plant to plant. In aiditioa to zoo-pires, this fungns producf'S, 
acconling to Dr. Colemtn, another kind of r 'prodnetive bodies, the 
oospores. Th-se are thickwillel resting spores, which lie dormant 
fromoae seisoa to a lothsr by which the fungus is able to contianaits 
etlsteuca from yeir to year. These probably remala in tba diseased 
parts and possibly also in the soil, though. Dp. Colemsn states that he 
has never actually observel them ia these places, bub* has foaud them 
'ocouriQg abniilinily in artificial cultores of the fungna. 

* BulUlin No. 11. Uycvlo^ical Series U/eora Department oi Agriculture 1910. 
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With regard to tUo raethodi of coralrttuig tha fltsc ISC, the preven- 
tive measnre umveraxtly adapted hy the cal'ivutors ns a a^nl ir r mtiae 
process io caUiratioo, con^Nts in tying hooili or covers m »do oak of 
the hisalleaf she iths of Areci leivirs, knon’a locUly as “AV/cj”* 
The makiog of “A’o^e^” is qaite na ehhorate process. The le\f 
sheaths are collecte I, day after dty. as they fill to tho groiio'l and are 
preserved carefally in a suitablo place nntil the heginniug of the rains* 
They oro then cut into shipo and alitche! and mide reidy for nso by 
ckiUcii lilwarers. Tho actnil tying of “ A*’'''/es ” to the bnoches ro 
qmres even more speciiHscd laliour tliao ht>tU‘-m iking. On the whole 
the process of Kotte-tying * is rather an exjieii»ive one, especiiUy 
in Sirsi, Siddipar and YelUpnr Tilukis, wlnro tiiore aro no local 
Kotte-tiers, thc*e having to bo brought all the wiy over from phees 
below the ghats and from Myairo. In lie I thi cost per acre of Kotte- 
tying in pi »ces above the ghats hw been at itc I as varying from Rs. 15 
to 25 and everi Rs< 20 per acre lu D >ii w ir, Aokol v and Kumta. the 
cost of Kntte-tyiug is mach lo»s, but still consider ible, vvrj'iog from 
Ra. 8 to 15 per acre, filoreovcr. altlioagh KoUe-tyng is fairly otBcieut 
in preventing disease, whea done cirefully and m good time, there aro 
certain ddBcuUies coQneote<l mth u which rolnce its eihclency consider- 
ably in pnctice. The “ AVr<js’* are Uible to rot by the heivy rains 
an 1 to get torn off by strong wiol4. lo phccs above the ghats, tbo 
services of the Kotte-tiers are not almys nvjihblo just at the right 
time. The cnltivators there have to wUt until the Kolto-tiers come 
over to them from places Iwlow tho gbits, so that it often bippcns, 
that the dUeiae has alre-idy appaarod before the preventive niji-ure is 
adopted and Kotte-tying d-jej uo; do much good, once the disOise is 
there. The caltimtors know (his, but aucU is tho dread with which 
they look npon this diseise tliit they go in for Kotte-tying at such 
expense, oven on the off chance tbit it may give them some relief. 

Now Dr. Coleman has been making extended experiments in 
Mysore during the last four yews iu corabiting tho diseise and it 
appears from his pnhlicitioas on tho subject that he hvs Kal considorable 
success. Be tried spraying Ibc bunches with a mixture of Copper 
Sulphite, lime, atidredo ui certaiu propatlious in several girdeus. side 
by side with Kotte-tying. Sumrainsiog the results of experiments 

* Sea Uolhson’a Text book on (nJuo AgncuUure. Vol. Ill p. 2G0 tor further 
deUiu about Kotle-tvicff. ' 
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carried oat at varioos centres in the Mjsora prorinee daring 1009, be 
states, among otber tilings, “ that spraying with a mixtnre of proj«f 
constitntion invariably proved more efiSdent than the lying of Kottes, 
even when spraying was done andercompciratively tinfavonrable circam- 
Btaaces." “ Spraying served to check the disease where the tring of 
covers proved pradicaUi of no avail.” Farther, “the materials for 
spraying (.copper salphat*, time and re^rin ) can be gnpplied at a co<t 
of Ri. 3 to 5 per acre." AlaO “spraying can be done almost three 
times as fiat as Kotte-tying with the result that the cost of labour can 
be considerably reJace>J.” **The total cost of spraying incladiog 
labonr and materials will hardly exceed that of Kotte-tying leaving oat 
ofacconnt the cost of preparing Kottes.” 

In Circolar Ko 3 on the Kolerogi ( Mysore Department of Agri- 
caltare) Dr. Coleman recommends the oso of the following spraying 
mixture — 

(a) 5 lbs. of Copper Snlpbate dissolved in 12 gallons of water. 
(i) 5 lbs. of lime slaked in 13 gallons of water. 

(tf) 2 lbs. of Resin and! heated in I gallon of water till qaite 
1 lb. of Soda / clear ( aboot 1 conr ). 

( 6 ) is ponred into ( a ) accompanied by constant Blirring and then ( e ) 
IS added to make up the completed mixtare.*' 

This mixtnre is filled in a special kind of sprayers. These are 
worked by compressed air and their advantage consists in the 'fact that 
they can be conveniently tied to the back of the climber, leaving his 
hands free. The same men are employed to do the spraying as do the 
Kotte-tying at pre'enl. The spraying is commenced late m May or early 
in Jane and is condnned whenever short breaks occur in the rains. The 
number of sprayings necessary d^ends largely on the rainfall. A 
second epraying is necessary. Dr- Coleman writes, in some cases, in 
August or early in September, if a slight sign of the disease occurs. In 
many cases only one spraying has been fonnd sufficient. 

j lu a recent letter Dr- Coleman writes to us that the work has been 
BO successful in Mysore that he is plaimiug to hand over the spraying 
operations to the garden owners themselves. This is very encouraging 
and it is to be hop^ that the experiments which the Bombay Depart- 
ment of Agriculture contemplates at Sirisi and Siddapuf will prove the 
superiority of the spraying treatment to the Koite-tjing to the satLfac- 
tion of the cultivator, and that they will eventually be relieved from 
the enormous looses which they bOfiTer at present from the 'Eoleroga 
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G. Saboarabuddhct I*. Ag-> 
barlodos (Wctl Indie*} 

I arrival iu the West IwUcs the first thing that etrnck 
mj* atteulroii the lonr cost per too of gro iving cane ia 
those iilandj in spite of the high rale of wages prCTalonl hero as com- 
pared to India. As the re.\dew of thU Magazine arc awnro the cost of 
growing cane in the Poona District, e’ccUisivo of the manufacturing ex- 
penses, comes \cry nearly to Rs. 400 for a crop of 40 tons i. e. the cost 
of growing per ton of cane there is Rs. 10. The cost of growing cane 
in the West IndiCa varies in dtfTerent islands and may he taken ns G Sh. 
to 10 Sh. I. e. Rs. 4‘fi to Us. 7*8 i>er ton. Of course here the cane is 
grown without irrigation, so that they have not to pay any canal-water 
charges, hnt lh.it gam is corapeosated by tbo high nito of wnges. In 
Poona district the usual rate of wages is ns. 4-5, jn the West Indies it 
varies from ns. 12 to Re. 1*4 per day. ThU shows that in spite of the 
high rate of wages the West Indian jdanters produce cane at a roncU 
cheaper rate than we do in Poona. When I followed np the qnestion 
more closely I found th It this differenco w;is mainly due to the cost of 
manure in the two places. Iu Poona Lalf the e.\pensc> of the cnltivation 
are due to manure. The Poona cultivator spends no less than Its. 5 on 
manure to prodnee a ton of catio. In the West Indies the actnal ex- 
pense.s for manure do not exceed Its. 2 per ton of cane. In fact, ns far 
as I am aware, there is no other country, except the Sandwich Islands 
where so much money is sjwnt on manure as iu Poona district. 

Hero a puzzle might appear liow hca\Y crops of cane can he 
obtained without manure ? Not that the West Indian planters do not 
apply manure hut they mike tbo c.\ne itself pay for manure. As any 
body, who knows pUnt chemistry, can see, the products that we desire 
from sngircane whether gnl or sngar am e.irhohydrates, contaiuing 
hardly any of the plant foftl materials. All these plant food muteriaU 
remain in the waste proilucts fir. tops, trash, mega^3 and scum. Bo 
that if these are returned to the soil, for growing a crop of cane wo do 
not make any serious demiud on the plant food contained in the soil 
the cirbohydratesweseekfor bcingproJactsof waterandair. "The WcH 
Indian planter understands tins fact and carries it into practice. Out 
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of the three bye-proJacts trash and scam he letoms directly to the foil. 
Mega«s he has to barn as fael- Bnt this mcgass is lacbtlf composed 
of carbohydrates mtb small qnaatities of actoal jlant foods. He returns 
the ash to the soil. So that the oaly plant food he Ictes is a small 
quantitT of nitrogenous sabstances. The tops are fed to the cattle and 
the dung and urine are retiimel to the soil as pen manure. So that he 
returns all the plant food materials that he oUalns in the shape of cane 
except that lost la combustion irlultf baraiug megass »n<J in other 
manipnlatious. This loss he makes good by a small doso of some out- 
side manure. Besiles this small do^e of estia manure he pays for 
nothicg. 

■When the Poona cultiralor bums all hs trash as fuel, loses large 
stores of organic matter and niirogenoa> substances. When he is a 
careful man he returns the ash and the dong from the cattle fed with 
cane tops. But the organic matter and the nitrogeoons snbbtasees 
he Icfces by baroing trash, hare to be snpplied in the form of porchased 
farm-yard maanre and other macare^ purchased from outside at a great 
expense. 

In Older ta make this pcKot clear i. c. hoir mnch losS i» sostained 
by our culUrators iu bunilag trash 1 had askeii Mr. P. C. Patil, the 
Dlrisional In-pector of AgricaUnre, Central Bivisioa, to make some 
determinations about the quantity of trash obtained per acre. From 
the data kindly suppH'd by turn I get the figures given iu the adjoining 
table. Samples of trash were submitted to Dr. Mann for analysis and 
I am obliged to him for the analytical data. In the>e determinations, 
unfortunately the actual weight of cine per acre was not detertamed 
and I am obliged to give approximite figures in the last two 
columns 




iUNKURUL SotTLY Toil SCOABOAKB. ifei 

The Roman Bgures in the first column arc as follow’s 
I. QnantitT of trash obtained in Walwa talnt\ (Satara district). 
Gine nnder rrcU-irrigation. Green leaves dripped while 
cane growing, Rican ot two observations. 

II. Quantity of trash obtained in Xira Valley first-plant canes. 
Cane nndcr canal irrigation. Mean of five observations. 

lit. Quantity of trash obtained in Nina Valley from ratoon canes, 
(iane nndcr canal irrigation. Mean of three observations. 

From the above figures it is clear that by hnnitug trash the cane 
cnltiviitor loses 4 to 4^ tons of n valuable orginic manure which is 
eqaivalent to about 10 carl-loads of farm yard manure ns Cir as the bulk 
is concerned. This loss laaa at present to bs made good by purchasing 
farm yard manure from ontsi le. Now iu the Poona district the price of 
the farm yard manure thus purchaseil U Rs. S-ilJ per acre ; i. e. 
burning tnasU costs the cultivator Rs. 20 to 23 per acre. If this trash 
is saved it means that this much is a net gam to the cultivator. 

In IVest Indies the trash is regnlirly used as manure in this way. 
lifter barvesUng the plmt cane, all the tmsb is arranged in nlternato 
furrows and the furrows from which the tmsh is removed ore ploughed 
op. After luarvestiag the first mtoon crops, the traih is arranged on the 
furrows whii h were previously ploughed up, and the furrows which 
were previously covered with trash are now plouglicil up. So that the 
position of the furrows in successive years becomes like this. 

rtAwr Case. Finst Ratoons. Second Ratoons. 

Cane row. Cano row. Cane rote. 

I'urrow. Trasi «rr«n^crf. Piott^^eef u/f. 

Com row. Cane row. Cane row. 

PurTViP. Ploughed up. Trash arranged. 

Cane row. Cane row. Cane row. 

Furrow. Trash arranged. Ploughed up, 

Ofeoune m the Westiudiescaueis grown on rain water alone 
and therefore this system of arranging the tr.ish does not offer any 
difficulties. But in luih on ncconutoC the necessary irrigation system, 
such an arrangement of trash on the field U imprmticable. But there 
the tn\3h can be removed from the fields and stored into some adjoining 
pit where it will rot properly till the time of appUa\tion comes. 

Now here a question will arise, what nboat the fnsl sapply? The 
trash is at present burnt as fuel an I unless we have some other cheap 
source of fuel, money gained by conservation of trash will be spent ia 
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buying But tbU difRcttUy Js 9 nly snperGcial. As ft lUftlter o{ 
fact the fuel poppUed by cine in the form of megass is quite suflicient 
to e^■apo^atoAU the juice. At present we have to burn Insh' in adli- 
tion to megass because we are still contenteii with our old methods of 
boiling. Tliere is r>o other country besides India where they bum 
trasb'fof want of fuel. I cannot enter into details here, for Want of 
space, about how this is done. But 1 can assiiro the readers that I 
have gone through this whole question of fuel supply very carefully, 
aud I am perfectly convinced that if we give tip our present method of 
.evai>orfttion on opeu fire ami tf wo allow steam to do that work not 
Only we shall not rcqniro any other fuel besides megass but we shall get 
a better product at a dtsUncllj less co^t than we do at present. 

Now suppoaiog wo are prepared to save our trash let us see bow we 
stand as regards our raannurial expenses. At present wo grow a crop 
of 40 tons of pUnt-CAoe to the acre the usual dressing is nbont 10 tohs 
of farm yard manure and about I ton of oil cake. At present the f trm 
yard manure supplies most of the large quantity of orgmic matter that 
is necessary to grow cane under irrigation system ; u bile the oil cake 
supplies the majority of tlio nitrogen, potash and phosphoric ncid. In 
the form of these two manures we nre atpresent supplying to the field 
about 10 tons of organic matter, about 3o0 lbs. of nitrogen, 160 lbs. of 
•potash and loo lbs. of phosphoric acid in round figures. Bvpefiments 
ba>e shown that these quantities arc es«et>tial to get a good crop of cane. 
Now in Poona district it is nsual toget two crops.of cane on the same 
land ciJ. phut-cane crop anJ ratoon crops. From the«e two crops,' ns 
can be seen from the figures given obovo, we get 10792 lbs. of trash 
(or very nearly 20000 lbs ) which furnishes 76*21 lbs. nitrogen, 
OS 9(5 Ihs. potash and 10*00 lbs. phosphoric ncid nnd approximately 
r tons of organic jnntter. If this whole trash is saved and applied to 
the soil there remains to bo enpplied 3 tons of organic matter, 274*79 lbs. 
)f nitrogen, 51*1)4 lb«. of potash nnd 50*31 lbs. of phosphoric acid. 

We can ask nature again to supply part of these constituents by 
growing green manure croi>s for instance. By growing green manure 
crop, we minufxcture a manure on the /pot instead of getting ,it ,from 
sntside. Of course, the green manure crop gets its supplies of potash 
ind phosphorio acid from the soil itself so that these are not actual ad- 
ditions but ns regards nitrogen and organic matter, these wo get from 
sir and water and tberofora these are distinct additions. From the time 
■ the last crop is taken oil from the land which is to be .put under cane 
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till tbo limo cano is actually planteil, there is usnally ample leisure to 
take a green dressing crop, 60 that no time is wasted. Then again the 
I)roliniinary cultivation that has to bo given for cano land will enable to 
take a green dressing crop withont my ovtrj expense except the cost 
of seed which is comparatively trifling. So that the addition of 
nitrogen and organic matter that we get through the medium of a 
green dressing crop costs us hardly any thing. 

Let as see what we actailly giiu by it. Hero again I am 
indebted to Mr. Tatll and Dr. Mann for tlio data. Mr. Patti has found 
out that a green dressing crop of sin ( crotaUrh jnneia ) at the 
time of flowering weighs from IGOOO lbs. to 28000 lbs. per acre accord- 
ing to the condition of the crop, and its composition as given by Dr. 
Mann is ns follows -Moisture 60 Nitrogen 1*77"/^; Potash 2'09®/^; 
Phosphoric acid 0*97°/^, Taking the mean of Mr. PatiPs determination 
we get an averago crop of 22000 Ihs. per acre and this much crop fur- 
nisbea us 4200 lbs. of dry matter contahiiug 76'93 lbs. of nitrogen, 
60*00 lbs. potash and 41*C1 tbs. phosphoric acid. So that with trash 
and a green dressing of san wo meet tho demand for organic matter and 
potash ftiUy. Thera is a deficit of about 200 lbs. nitrogen and about 
40 lbs. phosphoric acid. This defleit can be made good by a maunto 
like fish which is very rich in both oitrogcu and phosplioric acid or wo 
might use some suitable chemical manaro to supply tbe»o two iugredi. 
ents. Fish usually contains 8 nitrogen and 7 *4 phosphoric acid, 
so that 2500 lbs. of fish per acre wiH supjdy nil the nitrogen required 
and a largo excess of phosphoric acid. Of course it will all depend 
upon the current market rates as to which manure Will bo mote econo- 
mical. But considering generally this top dressing of mamiro, which 
will have to bo actually paid for, need not cost much over Es. 100 per 
aero. This shows that using trash a manure and growing a green 
drosaiag of S’la, ilKirii of which pmcficaHy cost very iittfo, wi7f eava to 
the cultivator nearly Rs. 100 per acre thus reducing tho cost of culti- 
vation to Rs. 300 i. e- about 7-8 per ton of cano produced, which comes 
near to the cost of cultivation pot ton of cane in most other countries. 

But all this depends upcm the saving of trash and saving of trash 
meins giving up our prehistoric method of boiling that wo at present 
follow. Steam has done wonders in many other industries and it will 
do similar wonders to the Poona cane grower provided ho is eincerely 
tired of temainiug behind the world. 

25 
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this furnace I have tried to comlnne the gooi iwlots in the Poona 
and the Khandsarl famac^. The latter is fonnd in the United 
Frorinces. The pan u«ed on the Poem farnaee ropplies a larger 
pvaporating snrface and the funace has got an under-ground passage 
t<T sapplp fresh air and an ash pit for receiving the ashes from the 
farnaee. In the Khand^ari evstem a series of five hemispherical jians 
is arranged over a corresponding line of furnaces and the hot gases, from 
the lowest or the fir«t furnace ate joshed nnder the retnalning ones 
and are finally .allowed to go oat throogb an exit hole on the other 
side of the highest or the la»t farnaee tbas taking the greatest advas' 
tage of the heat generated in the lowest fnrnsce. The exit hole, 
allowing, as it does, the csed op gises to e-cape serves as a cMmoey. 

It IS presamed that the readers of this journal know the Foooa 
farnaee. The details of the Chaodsari farnaee and pans do not seem 
to be necessary. 

The eectioQ of the proposed combination (figure 1) makes all the 
details of constmction clear. The wall of the lower furnace (i.c. Poona 
type fomsce) has a bore 16 inches wide and 0 inches deep about two 
feet six inches irom the bottom of tbe furnace. The bole opens up 
in the shallow sancer shaped furnace about eight feet in dlamr'tcr, 
placed a little above tbe first, to the other end of wifich n c’ 'mney 
connection is ojiened. 

The storing pan !& kept on the upper fumuce and the sugarcane 
juice, as received from the mill is etored in this pan. This Las been 
provided with a cock. By means of this cock and a trough the juice, 
in the storing pan is led to the lower or the boiling pan to finish the 
final concentration therein. 'When thesis ready the pan is taken 
off in the usnal way and emptied inta the cooling pan. It is then re- 
turned on to the lower furnace to receive another dose of jnice. To 
•tart .with, jnice . has to be put in both pans, one charge in the boiling 
and one in the storing pau. 
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In forHtmrtlng thw kind of furnace ft h ftdvi«iWc to pnt the lower 
or the Pooni furnace a little flecper in the groan 1 than j> inual. 
l\y tlih arrangeraont tbo juice will not have to bo lifted nnncce?- 
earily higlu 

In tlic preliminary trLals, the tempontnrea and Bpccific gravitie . 
were taken to get Jiomc Mea of the valno of the waste Ucit. Of tbo 
f evcral trials one u given below to tllnUrate the iwe of this waste heatf 




Temperatarcs In degrees. | 


Operations when tempara- 

Time 


f.-n p«ratn;es 


tares were recorded. 

' at — 

Hoiling 

in the i 

jtemarlcs. 



pan 

store tsnk | 



1 

, 

or pan. • 


Firing tbo toraacft begins... 

, A M 

1 





20 , 

50 

Corrected 


1 



spceiiic 


1 



gravity 





15*87 

Setten is gathered in the 





boiling pan 

1 V M. 





i 

85 1 

37® i 


iJoillng begins In tlio boil. 

i 




{fig pnu 

12‘.V 1 

1 

9fi' 

1 


Hoiling pan {s ready to 


1 

1 

do. do. 

take otT 

2-53 1 

no® j 


*22*04 (often 





it eoes nn 



1 

1 

to 26*6). 


As will Ic seen from the above table we started witJi at .'J0'’C, 
at IS'llo p. m. j. c. after ”5 mhmtca when srnm gathers on the jnico 
in the Ujiling pan the tCTQ|>eratiircs rise by r»5 and 7 degrees rcs- 
jiettLvcly in the two pans. At J2-?t7 p. m. a farther ri'sO of 11 and IT) 
il'^grces is recorded. At 2-55 p. m. when the boiling pan was re-tdy 
(at llf/O. ) the Jalco in the tank has risen to SB^C. So the waste 
beat has raised the jnicc (1000 llfl.), from 50” to 6&'. (In some cases 
•t has reaeheil 07® even ) and has evapiratcl a geoci proi)ortion of water 
m the jnicc. 

To start with we have got for every 200 Ihs. of jnico lO-fi* Ifn. 
(iclids and !!«. avatcr, IJy the timu the boiling pan becomes 
ready the jnico in the tank is com eutrated and it contains for cverv 
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100 lbs. of tbe concentrated jaice 22-94 lbs. of eolids and 77-C6 lbs. 
of water. We must however remember that the total quantity of solids 
in the given quantity of juice has not increased. On [account of the 
evaporation of some water the propottioa of the solids to water baa 
increased. 

The quantity of water per 100 lbs. of original juice is, therefore, 
as follows t — at the beginning 83*1 lbs. ; at the end 5(5*9 lbs. 26-3 lbs- 
have therefore been evaporated by the waste beat, or nearly one-third, 
before the juice is delivered in the boiling pau. 

In the month of May 1911 this furnace was tried with the 
Poona furnace. The results of the tests made are recorded iu the 
following tables : — 










iU'dAT^V.'iti tm VvfxVAff.toii ruy. ])r/f}AU, )fj,' 

yf/rTti ilid hii^rVf-- kfnff-inf'lit Vff thd yo'ilifi furjifl/'s tnUf-^ 

U}U'ur4 tJfUW lUivn 1000 ])rt, of iuUd f/» fjul nn-) r'lnUf* 
;jV 5 \li, lirt. of tf till Of fur fk flr*t A/lhn 

(rU^riff) liti'l o}/iUf. ‘‘Ai'i ihv. of (of 8i0 11 / 1 , of fr4»l») cri/li, for 

7ii0 oow fufunfft JJ )io<ir4 ao'I 10 rnIo»if/-4 f/» 

}/;il tk A'lkri oUmt Uit, of ( Of iiii IM, 

offfA«I») ftO'I All A/ll*ioi tio\y tiro hoon fio \i r^'initlo/, 

Al/ifjf «l'J Ik- of tiu'f'i** ( or JiAy Ik- of ff,«h ) ooly, 

TliO {'ikfl. (iltOiro OVJ of ll/i, t/i l/zll 

lJ 5 'o} lf-«- of jtii/*/- Aii'l froro fwo k f/Zo no'I Inlf Iuj'ir4 for o'uli 
Unilti'f for t>y fjro/ioftioii nl/mf <''-1 Ik. of ftrl fof 1000 Ik. of 
fdff). 

TaHo;; ft »K/** rrtifpofc f/» k Ik. of JtikA(f//f 

flftfArft, AS fuiiftl fkro;, iho 40o«ifo|.fl»rfi of fit'll nin\ flio A/»(<ro?l, 
jriAk r'‘qolr‘‘'l 1// tlio lltr'-') <Mr»*rA/if ftuo'jr^s v/jl( k aa 

nrwkr;^ 



1 I'iiaI fft'jiilM dftll/, 1 

TaaI rA'juIr^fl ;.Af 

KIo'l of f'trovifl. 

_ 

1 

AofA Of for 


|l,i 1 

II,., 1 

(UtmiMinUA) 

pAtAfA furno^/t „• 


mf. j 

174'A 

I'oOtift fiSTOVA 

4rf-?. 

im j 

l\C.'4'A 

JIja fiA'V fitrr.A'rt „• 

iJS7 

2»7« 1 

i 

icjf. 


TftHfif' O' r-‘rif, rxfrftfiki wrjtl, CO r^of, frtoUfiiro lo Ik 
fr'^^lt vfn y/t H llrf. r^vlUy t/noUiotUdo fof rvi-ry 

0' Ik.ofjnW, 'fhofyi.iiitltyoft\ryTo'yi»%!or fiOOOO Ik, of myof 
MOO fkn^foro, w<'/rk4 to AliMif 77.'t If,*, fo A^finl pr.vtk, 
f//»frofO(,lyn}/,utT.'/)()\U,ofiUyii,r»t»iUio\U-(tf'], 'tlo frft»)» or 
>.ot'Arrnoo ktv^-4 frwi 000 A<‘r^ Ifrir'-ftill/rolkr^^.l vy^^^I^ ftf,ot,t 
Tooo Ik. (In Ik Hiidn Di^trUt ). In f-nrtUf.Wf/fnf ou\y oi/>itt. 
.000 Ik, of fn-fi It AV4ff,il*lA ftif hftro'itiff j.ori/n^i, 7)iA Uitiil 
qofiotlty of fnA Ayftllil.Io (toryn^i nwl fn4t toy^tlf-fS U iUuforo 
tmo Ik. 
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] 

Kind of foniacc. I 

i 

Feel avall- 
ahlc per 
acre lbs. 

Foci re- 1 Entia tael j 

1 quir/d per required for; 
1 acre lbs. 'aa acre lbs ' 

1 1 1 

Foci left 

1 a^<ic 

Fstars foinaec 

12300 

17500 4800 


Poona fomaee 

1 12300 I 

1 11000 I i 

400 

Newforas'e 

12300 1 

OOoO j ... ' 

2400 


From tlw above table we see tlut tbe Satara farnace rcqaifes 
4800 It«. (over and above the araihWe tnisb and megasi costing 
Ri. 20/-) aod tbe new fnmace not oaly reioircs no additional fosl 
other than trash or mega-*. Lot with it tb^rc is a snrplns of mega.'? and 
tra^h of 2400 lbs. per acre, which can be eoid Or kept a? maonre. (Tbe 
tra-h is rich in mannoinl ralne). Vile the api^'^ndL’c I. 

The Poona farnace oeitLcf roqoirei albtioaal foel nor admits of 
aav coaiilerable eanog. 

The new famac-e reqaireJ co3«iilerablj- less time tlnn either tbe 
Poona Of the Hatara ftimacc which is a f.oirt of verj great importance 
for the Satara cnltiTator who hoi!? five to eight pins a dar on one 
farnace, 

Tbe intfodttctioa of Ibis new farnace U ca'lcttlale»l to effect a rav- 
ing in laUiar in addition to a large |'Srt of trash in tbe Sholapnr 
District. 

In romc places in Sholapnr District the cane pJaater rises two 
furnaces and in majoritv of ca'-s foar famacci for each mill. One 
mill sajipb®? juice for all tl*ese furnac'Mj t’la? each farnace La* to boil 
only two AflAziig a 4\y ( iastea'l of four as in I’oiaa and fiii to eight a? 
in Sitara District). Each Adtan tikes sl/int foar hoar?. 

If however the new farnace be nscl instead, Loth time and 1-iboar 
con be economUed; in fict one doable farnace, that is to eiy, one 
formes of the new type, can treat all the eight Adiam as proposed for 
Satara. But the people in Sholapnr Dbtrict arc accastom‘’d to boil 
only two, they will consider it hard job to boil eight Adhans and I 
th“refyre propose modification of the same for SLoIapnr. 

Figure 2 give? a diagram of lie plan proposed for Sholapar 
District. The two boiling pans are placed oa two seinrate fnrnaces 
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(aud aro fired independeutly) baviog tlie store pan alone common, — 
placed on a raised shallow fnmaco without any ash pit or nndorgronncl 
passage for admitting air. The hot ga-es from the two lower furnaces 
are led tbrough hole^ ( as m fignrc 1 ) to thi*. common luruaco where 
it he its the jiuce in the storing pan as described in the last oise and 
finally escape tliroagb the cbiinuey. Two Jalntas and two Gvlatas 
win tints <’o the worh offonr Jalatas and four Gulaxas working 
for about the same number of honr^. In Shohpur District the cul- 
tivator spends ranch money to baild a line of font furnaces as well as 
to purchase four boiling pans and four cooling pans. The consfruction 
of this now furnace wiU certainly cost less; moreoaer he will faac 
the Cost of one boiling and two coolmg pans. Leaving the saving in 
the initial espenditare, tbo cauo jilantcr can save, at any rate, tbe 
labour of tied Jalaias and ttcd Gutacas or say about Bs. 8/- a day or 
about Bs. 14/- an acre, taking about 7000 lbs, of gnl to be the 
aaerage outturn per acre. 

APrnNDix I. 


Samples of trasii were scat to the Agricnitnral Chemist for 
analysis to ascertain the value of mauunal ingredients in the trash. 
Tbe subjoined table gives the analysis supplied. 


1 

Puodya 

trash 

Maniri, 

Islampnr 
pnndya 
trash, i 

1 

iBeramati 

1 Batoon ' 
1 trash. 

Bsramati 
Kew cane 
trash. 

1 

Khadya 

cane 

trash. 

Nitrogen ...! 

i -St j 

1 -37 ] 

' -58 

1 -38 j 

•53 

Potash ... 

j -74 ! 


1 

•50 

1 

Phosphoric acid 

1 -00 

1 .7. 1 

1 ■" 

•09 

1 

' '10 


From this table wo see that about iQ lbs. nitrogen, 15 lbs. potash, 
and 3 lbs. phosphoric acid cm be secured from tbe surplus trash left 
by the use of the new furnaces. From a purely theoretical point of 
view about Bs. 9/- worth manure is thus secured out of the available 
fuel. From a practical hnsinesa point of view it may or may not 
pay to use this as manure and X Icwe the question for some futnre 
article. 
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lUdduvMtcr, VeTiucnlai Agricultiual School, Pooiu 

ffK this and ia EOrae BQCceeding articles, I wisb to ghc a short ro- 
ll port of tha work done by the etadents of the Vernacular Agri- 
cnltural School Poona with the rcsolta which they Ime obtained. In 
the present I mean to give a short account of the rabi crops which were 
raised by them in the last season on the agricnlloral college firm. 

For this three plots were reserved each of four gnnlhas. In 
reserving these plots the intention was to show the hojs the importance 
of thoroagh cultivation. Each plot was again suhJivided into portions 
of two gunthas. The prcTions treatment ^ven for each was as 
follows 

The land was first ploogbed once with tho cross plough. Tlio clods 
were broken by the ordinary naintla and one b.arrowlog jnst before the 
laius. Tho plots were almost level. No maanre was given to tho 
plots j bat tho previous crop was an irrigated garden crop. There was 
a difference in the after treatment, one plot being given harrowing 
every eighth day and the other every fiflceatb day. 

Generally two or three barrowings are given to the land reserved 
for rabi crops. Bat here it was purposely arranged to treat the land so 
as to show the effect of extra cnltivation. 

The crops sown were Shalu Jotcar (^Dagadi ), wheat ( Baksbi ) and 
grain. All other factors namely seed rates, variety, etc. were the 
same. No inigation was given. The shalu and gram plots were sown 
in the last week of September and wheat in the first week of October. 

Before sowing the barrow ivas osed for cnltivating the land and 
afterwards the ordinary hoe with alit was used. The interval was tho 
same. This hoe was continued nntil the crop was nearly sit weeks old, 
and after this another hoe without any slit was employed. Tho distance 
between the tows was one foot. The distance was purposely kept large 
to facilitate tho work of hoeing. This was continued till the crop was 
two and a half to three months old. 
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The results obtained are as follows : — 

JJarrotcin/j ccej >j S daji. 

Crop. Knraber of 

natlies. Jlarrowings. 

8 — S 

4 — 9 

— 0 

From the above figures we clearly see that the outturn was very 
lirgely increased by the extra cnltivation which was given to the plota. 
From the above experiments it was clearly seen that more caro means 
more outturn. And the boys were convinced of this. 

The chief object of cultivation as nsinlly done, maj be staUd as 
follows. In the first place weeds nro killed. lu the second, perhaps 
the eieii more imjwrtant puriKwe of conserving tho raoistnro in the soil 
is recured. The soft surface alio favours the absorption of any riin 
water that may fall. It decreases cviiporatiou and Iicnco maintains .m 
even temperataro by actiog os a sort of covering to tbo soil. 

It favours (oration and leads to the o.xidation of the poisonous 
materials arUlog from decaying organic matter and supplies oiygeu to 
tho soil bacteria. 

It is also important to coUhate at the right time in order that tlioto 
purposes may be properly served. To preserve moisture the right time 
means as soon after rain iias fallen as possible, and the same time is suit* 
able for the destruction of weeds. For the weeds germinate at that time 
and destroys them immedntely. The soil must of course be dry enough 
to cultivate or damage would be done to the tilth. It would be wrong, 
however, to leave it until tea days after the rain when the weeds 
liave grown largely and the snrfaco eoil is hard enough to turn into 
__clods when worked. To cultivate at the wrong time means less work 
and more expenses because tbc soil being hard and weedy cannot be 
worked easily. 

From the above figures it is clearly seen that frequent cuUivatiou 
brings in more outturn. Ent at tbc name time it must be done when 
the soil is in euitahle condition otherwise it may do more harm than 
good. 


Harrowing eserg j 5 lUga. 
Crop. Number of 

p lilies. harrowings. 

Shnlu. — 5 — 4 

■Wheat. — 3 — 5 

Gram. — 8 — .> 



Preliminary Observations on some Drongbt 
Resisting Plants of the Deccan. 

BT 

C. B. Patwardbao, B. Sc.> 

Scperlotrodfct, GaectLkhliid CoUcicsl Gard'cs. 


T^LTIIKG the dajs of auxietr caosed Inr fbe witieriuj,' condition of 
-I/ crop* of «rtie plots in tho GanosLkbiDi Eotanidl garden, 
Kirkee, undoabtefllr caii«e»l ly the ooo*Q3nr long droogbt whii*!! has 
prevaile^l eince the carlr sowings of crop* after the firct shower# of 
Jane 1911, the writer’s thoaghU became diTcrted to olserre the effect 
of the weather conditions on weels and nn«own Teg«-tation. .Accordinglv 


in the course of three dajs from actb to 29tb Jnlr (1911), ob-ena* 
twus were made in the Ganeshkhu d garden and the neiguboathood and 
as a result two smll lists were preprr&l one of phots which preacnted 
a di-tre^ed appearance doe to want of coongh rltjlitj’ to withstand 
even the beginnings of a dry sti«oa and another of those which fared 
well onder the same conlitioos. In tie plants of the former gronp 
(A) the leiTCS bid flirgel, tbemirgms of the hmina cnrled ap, and 
thei also often drooped down from the tip of their petioles ( Lagatta 
tndhi'). In some cases onlyatrcfiofleaTes at the extremity of the 
Iilant remaiool alire, the lower ones Lariag dropped already ( La^cttti 
mollit EvpKorUa genicvia/a'). Jc others, the Ufi of the plants 
wa« LasteneJ to complfiion by the formation of flower-buds on the 
terminal axis (/finnia). In the latter group (U) a large number of 
platts were of ppreading habit and deep rooted. Some completely 
covered the gronnd onderncath by a dense matting of their procumbent 
branche*. There were a few others also of an erect hal.lt ( Psoratea 
etTylifoXia A Seil/ima aculeita ). In list B, compiratively, plants be- 
longing to the I/gnminose® are greater in namber than tLo*e of any 
other ordetj so far examined. Tbe plants mentioned in "the lists were 
found growing in or on the xnar^gins ofcuUhated fields tinder comi»l'te. 
dj irry lurnrtmfcigs mostiy io meiiatn YAac'e Eoi o! iair depth. 


List A. 


Casfia occidtntaUtyem^ TftOrla Tahla, ( O l f gT iHif ) 

Cassia torn — VeTn.Ta.lla. ( ) 

In the above two exami>l'*f, only tho-e growing along road siic^ 
were observed. 
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L'lgas^.'z taoIIU. 

Zinnia elegant. 

Sgftan^hes aT6oTlrii(i8. Vera. Parijni. (TTIt^Id ) 

plumeria a'‘uUfoU't. Vera, Kherehafa. ) 

The tvro above mentioned trees were in an nnirrigated border. 
Banhinia tomentosa. 


Datura fattuoiz.—^ercL. D^otra.. 

T^icandra phas-'^ades. 

( WTcITT ) 

Ipomoea murieata. Vern. Bhotcri. 

Tpomoea coeeinta. 

{mrfr) 

Ipomoca qu'imo'‘lit. Vern. Ganeshrel. 


Tecoma s^ans. Vern. Kagchafa. 

(stHT^nn-) 

Oroxylum mdieum. Vern. Tttn. 

(tr) 

Barlerw Vern. Korantt. 

( ) 

Sandexta nobih^ These three were in a shrubbery cot irrigated 

Duranta pluiuen >fgr a long time. 

Aralypha tcil^esiana j 

Euphorbia genieiilafa. Vera. Dudham. 


Comphrena glolota Vern. Gultop. 

(sTffr 

Achgranthi aepera. Vern. Aghnda. 

Guart'ma tomentosa. 

2Io)\fanst icorMeh (?) planted in an nnirrigatel bonier. 


C’onTJ'T intfiffa. Ditto. Vera. Kardalt. 

Wrightta tomentosa. Ditto. 

List B. 

(Tf^) 

Peoraka coryU/oha Vern. BaockL 

(gr^^) 

Ahjsiearpiis longi/olius Vern. Sheera. 

Al’jiicarpus rugosus. 

Algsicarput pubesecus ? 

Iruhgojem glandulosa Vera. Barhada. 

(trrcT) 

Phaseolus rn7a5’M. Vern. Jangli Bath. 


ffeglandia lafehrosa Vera. Godkadi 

(nt^) 

) 

Tephnosia purpurea Vera. Vnhah. 

Crotolaria orixeusis. 

Pobjgala ckaieusis Vera. ^eglt. 

(nn^r) 

Sesiania oculeata Vera. Eanshetri 

Indigo/era Uni/olia Vein. Barbada. 

Cassia _p!<77:j la Vern. SarlnaU 

Rhgncosla minima. 
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Acaaa Icncophloca Vern. Hru-ar. ^ j 

Tarjjiei nuclicaulis Vern. Patkri. ^ j 

Lchinop^ echnala Vern. 

Tridan procimhcM. 

Cardiogpernnm helicacalum. Vcm. Kapat phdi. ( tt. ' jiat 

Dodonea tiscosa Vern. Jahhmi. 

ITiliseusjiculneua. Vern. Ran Itkendi. 

Biophjium sensitttuni. 

Lacanditla Burmannii. 

CryptOftcgta Qrandijlora, 

Capparis horrtdn. 

Ipomoea hedcracen Vern. Bhotm. 

Ipomoea reni/ormis- Vern. Undirkani, 

Argyrea euncala. Vern. 

Aeal^pha malabar. 

Lantam cantata- 
Guiaeum ojiemate. 

Triekodeamn tndicum ampUmeanln 

Vitia eattma. Vern. 7'<aw«ytwa<fonn.t growing ftijjong grass, (anr?^) 
CommeUta /ora/.atfii. Vero. Kena. 

Casiia mimuaoidcs, 

Phjllanihut aeahrlfolitit. 

PhjWan'hut nadratpatancash Veru. Kanocha. 

Euphorbia hgperecifoUa Vern. Dudhmogra. 

Euphorbia ptluU/era. 

Corchorua tnloeolaria. 

Jualicia dtffuaa, 

Oldenlandia aapera Vein. Phapth 
AnoUa montholmi. Vcm. Fuh. 

Ischoenum piloaum Vern. Kunda grj«s. 

Ariatida hyslrtx. 

Mamauns granularta. 

Panieum laachne. 

Setaria glanca. 

Cettehrug bi/lortta 
Apluda tana. 

Andropogon annulatua. 


(^) 
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Kaami Cottoa CultivaUoii in Anand TaluXa. 

ST 

M. Z.. Patels B. Rg. 

VI^KTT cotton, tnOTa as in th? tract w-Hci lifa roonii tie 

ttjTn at -Ittasti is simiLtr to Booscii <atcaz. The trsc: itself is 
typical of yortsera Go’-^nt, pot^sings soil vrhich is bi^t cbariotsH-ed 
as a sszdf Icia- Ccd?? these circina'taace^ k'rnmi ojttoa, fcjvin" a 
groTias: period 2 a jenerallr grOTn where there are irrigit .02 
The ealtiTators ha^e, tfc'’re5're, mrented an ing“n.oij3 nethol of saTing 
irrigation charges, which are vetr h-»aT 7 on aocoant of the welU being 
from fifr? to se-rentT feet deep. 

In thia tract Lady's dhgers or Bhtndi Ulinc’ts Eivi\'n('Ji U 
taken as a hot weather crip. Pr’Tioos to tie Ust one or two irrlga- 
tioas of the ^hi/ull crop, h-f ttl cottar seed' are sown among th’» phots. 
The? takes place in the begmmg of Slay. Tbn? the seeds grow for 
fifteen to twenty days ccder these irrig-itions, which DOst in any case 
he griren for the hhindi, trithoat any special cost. ,^frer the first 
talnsiU, the cnUi^ator^ apr»t the 6hndi plants and cultitate twice 
between the cotton plants with an orliiiir.T boe at the iatereal of a 
week- After the second rxicfUl they transplant ( ElfTuine 

eora'’a7ia) seedlings in alternate rows with the cotton plant*. The Bet 'to 
is ready about the enl of October and normal outturn i< abont thirteen 
hnndred pounls per acre. The p-ckiog of cotton begins from the 
midile of December and hence the crop isn't nneh affected br frost 
if thB occurs. In the season l9l‘C-ll though there was gevere frost, 
the outtura of seed cotton was, on the arerige, about two hundred 
ani eighty pom-ds per acre. 



Contribution to the study of lac. 

BT 

T. R. ICotwal. 

Is aral>i«3 ) It: a duiiBct tp»ciet acd reqairio^ BOtbe'-. 

lie froa £: W to aUrt tLe ccltiratioe ? 

report of my eiperimeat has nisei this qasstioa. The entomo- 
logist to the Biralt Sttte ha* writtea to ms to the follorring 
eSect: “ I bare read joar acconnt of * Eiperinenti in lac inoenU- 
tioa’ pabbihei in the Poona Agricnltonl College SlagazioeVolame III, 
X’o. 1 Irtges 42 — 44, with great intert-t an! plea*are. I am 
anxious to kcow whether yon innocolated the ilifierent kinds of tree* 
with the seed sticks of Sir ( Ztzyphtu jujul< ) tree or with tho*e of 
corresjKjading tree*. " 

I hiTe anrxered tUs qa**tioa in a letter I sent to the DaDy Indo 
Prakasb, Bombay, 03 the 7tb Jose 1911. 1 bare therein qaotel BIr. 
I^froT ( The AgricnUanlJoamalof InlU Vol. IV, part III, Joly 
1909), bat the qae*tIoa nay perhaps be dlicos'ed in tbe^e colomns. 
llr. Lefroysijs: is apparently a dhtiart sj^eeies and to 

start the caltiratios one ma*t obtain the motb^r-lac from In 

order to decide this qoestm I broojbt motber-lac from Posa and in- 
noeolatol, with the mother-lac from Bjr {Zizypfiws }, two 

Babal trees at Siswad, The eijisrinjent tacc?el*d. A sample was 
ssit to Dr. Harold H. BJaoo, with a short bblory of the eiperiment- 

Eefore my experiments 1 tad stalied Mr. l^froy’a excellent 
article- I wrote to the Deputy Director of Agriculture, Find, for 
mtrtbcr-lac from the Babul tree I«nt I got a repilr to the etfect that “ it 
would be alvisaUe to apply to ilr. as nothing has been done 

with lac in Sind so far- It exirts b®re in a natural state on iJjJaf 
trees and is not propagate artiScialJy.” 

My heart was set opon experiment; on Boh A as llr. i*frttT 
remarks that the potentialities of the tree as a lac jifodncer equal 
those of Bor and'thcre is immense acops f r rendering profitible lands 
that are now of little ralue except as a source of firewool and grazing 
for goats. Thongh fcaled in my attemp<t to get Balut mother-lac the 
eathuriasm created \jj Mr. l>fr!w*s article foand Tent in acoth'T direc- 
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tion and I resolved to innocnlate Babul trees with Bor mother-lac. 
Great was mv joy when I won the knowledge that the cantions 
language of Mr. Ijefroy was jostihed. It is proved that to start the 
cnlUvation on the Babul tree one cm innocnUte it with £or mother-lac, 
or with mother-lac from ( Jniwa seguamosa). I have snc- 

ce*'fnlly used this latter mother-lac in Jane 1911 for innocnlating a 
Bib-tl tree at Saswad. The insects are in a healthy condition and 
are five weeks old. 

Mr. Stibhing remarks : ** There may be more than one species, 
snb—pecies, or race of the he insect present in the country. This point 
although of very cousiderahle scientific interest and importance, has 
not, npto the preseat, received much attention.” Mr. I.efroy shares 
the above view and as my evpcrimcots throw a lignt oa the question 
and the view uf ilr. liefroy that Bib d lac i» a distinct species are open 
to recoa'ideration I place my results before the pnhUc. My experi- 
ments show that at any rate, the lac which grows on the Babul tree 
is not essentially distinct from that growing on the bar or on the 
Sifaplal. 1 may note in pissing that the mother-lac I osed for 
tilaphal was from Bor and obtained from Pq»3. 

The geneological table of my eiperimeols wonli be thus tahnlatsd . 

BXother-Iac from Bor from Poa. 


Babul Sitaphal Umber Bor. 

I I ( Fieus gloBiiraia } 

I I I Babul 

Bubal ^ Tnr 

( CaJ^n’JS Indicifi ) 

I do cot give the complete Ihl as the eiperimeats are still in 
progreaj. Enough U given to eluddate the point in controversy. In 
the light of my experience and experiments Babul trees have been 
inocuUttd in two places at Saswad and three places in Tal^maia 
DhamlLere, Pcona District. 



Ocr. Tour. 


5’xrn?.— Here 'n’e accoiumoditeJ in the triTellers* Bnuglow 

br the side of the rirer Tapti, and the Goremmeat Farm exteadiu^ over 
200 acres was bard by. On this there are many senes of experiments. 
The firi't of these to notice was designed to ascertain the compmtive 
value of manure^ — artificid as well »s nitnrd ml the exciptionU pS'i* 
tion as to valne possessed hy cattle aad other firmyird miaara was 
qaichly e\ident. Another cxpenmcnt was designed to teat the eitcets 
on the soil of Fight soil and Pondrette, and the marTclbus eTec: o. 
both was obTion«. The latter was however distinctly inferior to the 
former. All the experiments wc'c beaatifally carried oat. In the 
evening we were shown the Gnjemt methftl of stnight so vmg pr\ctic- 
allv, but we were dis-appoint d vrit the '•kill d-pUvel. Tne next 
moming we went to see the very hig » cult wrio . of girlen crops in the 
neighhonrhood in lands owned, by a pr»v*te geitb nan .vho —it is ■‘ul— 
reaja cnormons profit from this type of agncnltnre. Here we were 
given a tea party by the iKUt slaients— Jlessrs. Pate!, Fstk and 
Shukla. 

— Ke were here as gnesta of the Barois State. la the 
morning as soon as we were op, we started to see the fort. This fort 
being sitnated IGOO feet above see level and thj extreme ste*paess an! 
the abrupt winding made it quite imiKi'sible to go to the top of the 
hill without any halt on the way. Oa cotniog down we proceeded to 
the farm attachtd to the Bhil school here. This farm is ccadncted as a 
genuine farm mn on economic lines, and is couiactei very ably by the 
boys themselves under the superrhioa of the careful Headmaster. We 
coaid well see them how Rvjri crop sown early was spoiled by the in- 
coming early rains at the flowering time. The Director of Agricultnra 
of Barois, Mr. Slntole, took great pains to show us everything. 

.We Ally ifla- ithr ^Fardhorr <ftrA ithfiax-' itfonr 

Farvlhana to Dhulia we had a very tiresome jonmey of 24 miles, bat 
that gave ns the opporianity of seeiag both si-ie* of the road — the 
disasrivas condition das to the excessive drought of the present year. 

D\'iJia . — Here we bad notHng to see oa the farm except one or 
two cotton crosses as the faBafe of rain has been so complete as to 
destroy practically everytMng. Only foar inches of rain ha I fiUea since 
May, as against an average of tweatv two inches. We coaid clearlv see 
what the miserable roaditica of tbs coltivators of that district wUl be 
during the cemSg mcatEs. 
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Ahmednagar. — On the moiiuQg after oar arrival ^ve were taken « 
to the plots where the experiments of dry-fanning are being conducted 
under Mr Knight’s snpervi-ion. The experiments in timely con- 
Bcrvatiou of rooi-turo, in careful cletn cultivation, and in seasonal 
sowing ^crsus raiufall sowing, arc worthy of being visited by way of 
in'^trciction by the cultivators roaud about. In the evening we went 
to Mr. Cor■^etJec’8 garden to seo the cultivation of Gavja and fruit trees. 
While returning we were called to a tea 2 «irty by hir. Kalhawale 
B. Ag. There we Lad an interesting talk with his father — a retired 
sabjudga who expressed on that occassion that B. A^. should try to 
bring their knowledge to nu adiantageously practical use — there being 
a vast field open ftr them to undertake many enterprises. He added 
that if Government be willing to give out lands lately deforested on 
some conditions for cultivation, hts own son would bo the first man to 
go in for tliat. • 

Hero ended our tour it) the Northern part and after returning to 
Poona, we started again for Southern Maratha Country. 

lluUri Hood.— The Qokak farm was visited by ns in the morning. 
There were some few experiments on this farm. Two of those wo 
particularly noticed. One was au attempt at rcclainuDg some plots 
ou the farm ( which were totally out of cultivation by the profuse en- 
cnistatiOD of salts ) by laying out drains. The other was au experiment 
iu the ciiliivatloD of Cambodia cotton to get the largest yield. It seemed 
to show that this farm h an ideal placo for the growth of this cotton. 

^Yhile leaving the Qokak station we were given a hasty patty by 
the Members of the Gokak Agricultunl Associations. 

JJelgaum, — The Government Farm here is very small, and the 
only expeiimcut was one on the thick sowing of potatoes. Here bags 
were tried and proved sncccssful to prevent the damage from rice- 
grass-hoppers. Hero Messrs. Nosare nod JCanglo gave us a grand tea 
parly. 

ITubti . — IVe did nothing here practically except that wo took a 
morning stroll round about the fields near by to see tho queer mixtures 
and the clean cultivsticoi in the fields. The great damage done tg 
jtioart by the grass-hopper was very evident here. They were found 
living in the loaf sheaths and had do wings. 

Wo wore here entertained to tea by tho liagayet comiuunity. 
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D^arwar.— Tte cHef otject of interest here was the Government 
farm exten'iing overaa area of two haalrei acres. Mr. Emuie, the 
Saperintendent took ns roond the whole firm anl explamel to m the 
experiments. The-'-* were rery nnraerons. Aruoag them wn a x^ries 
cocdactcd in order to a^certim the cmpiriti/e viliie of vi-ijis 
different manares, very eimilar to one hd ont oj th.* Sirat firm ; 
another was designed to show the ingredients specLiUy wanting in 
black soils and so on. All the expenments were condnctej very ably. 
The cultivation was clean althrongh. Pints were remarkably straight- 
sown. On this farm we saw one bollock who was reported to have 
drawn qmte alone, nnaided, thirty two loads of san and Aulc^t. From 
the photo given in this number it can be clearly seen what a magni- 
ficent animtl he u. A pair (this ballaek and some other) was 
fconght three years ago for Rs, 33.> bnt this bnllock of above dea- 
cnptzoB 13 at pre«eQt asked la the market for Rs. 300. His very large 
body, hoge limbs and Lis appearance have a great similarity to those 
of a bnllock of the Krishna valley bree<l, bnt the horns are (inite 
different. The actual measurments of this bollock are as follows s— 
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Afterwanis Mr. Shevade lectured on cotton improvement, its 
possibility and the methods by which it can he brought about. Broadly 
he gave ns three ways ; I lotrclnclion of new varieties. 2 Selection 
and 3 Hybridisation. He told us that by crossing two varieties of 
he succeeded in improving its ginning per cent, and coioor. 
Oar hosts on the farm kindly gave oa a tea party before leaving. We 
met our F. Ag. friends here and a grand cosmopolitan dinner waa 
arranged which was graced by Pr. Mann and Prof. Knight. 

We left Pharwar for Mannagoa and oa our way to it we had a 
view of some of the most beantifol and pictnresque scenery in the 
Western Ghats. To give a clear and adequate idea of the plateaux 
and Mils covered densely all over, by the beantifol green forests and the 
beautiful pellucid streams and rivulets running down them would be 
beyond my power. 
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On reaching Slannagav we sailed off the channel to rnnjim. 

The joaroey from Punjira on to Katnagiri was more of a tearing 
than of instructive nature. 

"lYe halted at Pnnjim for two to three hoara. Daring that time 
we took a roand ahont the city- The capital is elegant and finely 
huilt, and has got specions and dean roads; the city — bnildings are just 
after the style of Bomhay. 1711116 leaving a pleasant tea party was given 
to us by Messrs. Habn, l^aik and Gokaro. 

At 10 p. m. from here we launched for Hatnagiri. 

Thus the final point of oar tour was specially employed, as wonld 
be evpected, in ntuilying the rice crops and others of local interest, 
la particular we went to ilr- Joshi’s well-koown rnango gardens where 
ne Were fchown the mango grafts both simple and by approach — for 
nhiih he is famed. This is, of cour&e, one of the centres forthe 
best mangoes in India. Mr. do»bi very kindly entertained ns to tea. 

Ttmi was our last stopping phee. After a rough and unpleasant 
voyage we reached Bombay on the following day, and so back to Foono. 

The Geological Tour of the F. Ag. Students 

BT 

C. D. Gupta. 

“ am a part of all that I hare seen,” As the day arrived appoint- 
ed for oar tour, the happiest and most instrnctive item of the 
first year coarse, oar eagerness grew stronger and stronger, so much so, 
that, without the least exaggeration, 1 may say that even the land of 
Xod though moat alluring, had lost all its charms to many of os for the 
night preiions to oar departare- 

Only a word as to the ‘ why ’ about such tonrs. We might have 
ione UiTougb the most vivid Hid accarxte description. We might have 

I over iinous maps pictures and pirns. Yet reality gives ns a 
1 ew iiip'esswn .vud i new knowledge hardly obuinable otherwise, 
i his Is sjrtci illy true 10 the case of Science of Geology, which, indeed, 
..a 1 Lirdlj he leirncd lu any otlior way. 

I I iLi pTfseut ycir, weleil P,ioni lo Uje eirly morning of October 
i)th. The route taken by Ti«, and the phu^ visited were almost the 
same as IQ pTevious yeart. As new-comers have always Eomeihisg 
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novel to tell and open freab channels of obsen-ation or reflection, 1 have 
undertaken the task of giving a very brief account of oar experiences 
daring the fortnight when we were absent from beadqoartera. 

Oar first bait was at Gokak roa«l where we arrived on the evening 
of onr started day. On the following morning, after the arrival of onr 
Principal, who as osnal leil ns throngliont, we started on onr mission. 
Examining the sedimentiry rocks, filling onr bags with conglomerates, 
sandstones, grit etc. etc., we beared the fimous Falls of Gokak. I 
fad to find words for describing the heanty of this place adequately. It 
is interesting to note m this connection, that the proprietors of the 
spinning and weaving Mills sitnated very near the Falls, are thinking 
of utdising the falls for the porpose of generating electric iwwer to 
drive their mills. On our way back to oar station quarters, we were 
entertained at a tea party by some of the members of the staff of these 
mills, for which onr sincere thanks are doe. 

The day following we spent in Belgaom. There the chief rocks 
examined were high level laterite, and a number of pecnliar conforma- 
tions of the Deccan trap. It wonld not be out of place if I mcution that 
at night on the station, we had the pleasure of seeing o very smart 
Indian hoy of 8, speaking four difibreut languages, including English, 
which be spoke pretty well. In no timo, the hoy grew familiar with 
all of us, and Dr. Mann too. We wish every snecess to our young 
friend. 

Next came Castlerock. We walked along the railway line from 
this place to Dndhsagar over bridges and throngh various tnnnels, 
examining and collecting shales, scbi;>ts, gneiss, etc. Here the trip 
was very laborious, yet most pie ising and instructive. One could not 
look over the wondewa? ^eeaeiy ia the wjif, with Ite Jegioa peaJu high 
and low, which seemed to welcome and join the celebrations of the fresh 
day, without naturally questjoning, ** who did all this colosal work?” 
Out of a mere huge mass of earth who chisselled these mighty 
picturesque objects ? Obi The answer was nt band, lo I The rea^ 
sculptor the dynamic force, always young, ever fresh and vigorous was 
rising up the Eastern horisoa. It was he who raised the water up 
which excavated these ravines. It was he who gave gravity a plough to 
open out the valleys by planting the glaciers on the mountain sides, and 
it was bo who would ultimately roll away these works of its own 
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cteation, in tlie miglity anns of ocean. The terminas of that day's 
trip, Dudhsagar Falls, were arrived at midday, where a soothing bath 
and drink really served the purpose of Dodh.” 

On the morning of October l3tb we found ourselves at Londa. 
Here our trip waalong a stream, throngb a very thick thorny jungle. 
“ In the free life, the fresh energy the sparkling transjureuce and 
merry music of smaller streams, there to something iascinating much 
more than the majestic grandeur of a river.” No concealment, no 
melancholy there. Nature seemed to bold n never-ending festival and 
dance accompanied by the sunshine, shadow and vanning water. 

I'he next place of inspection was Dharwar, where wo saw only 
the Government farm. Here we had another entertainment by the 
Farm staff. The following — Sunday — was also passed here, where we 
enpyed out well-earned rest. A grand feast was arrang&l, as out 
friends, the C. Ag. students, tlien on their AgricoUnral Tear, were also 
m Dharwar that day. Dr. Maon, Prof. Knight, Hessrs. Gokhale 
and Sahasrabnddhe were present at the dinner arranged in honour of the 
occasion. Can it be a matter of little satisfaction to see the Indian 
youths, from all Gommnnities, brought np in the most various environ- 
ments, taking dinner in the same place, with tbcir Mohammedan, 
Christian and Parsec friends. In the evening a lecture on ” What lias 
the Agricultural Department done during last 10 years,” was delivered 
by Dr. Mann in the High School Hall. Our Principal, in dealing with 
his subject in his usual masterly style remarked that he would think 
college snccessfal, only when its graduates shall labour, through 
thick and thin, day and night, to farther the cause of improved 
agriciiltnre, otherwise the college is nothing but failure. What a 
magnificent piece of advice 1 

Gadag was arrived on lOtb October morning. This was one of the 
most important places we iuspicted, from a Geological point of view. 
Limestones, sandstones, shale, quartz, gneiss, schists, of various types 
were profusely collected. 

At Bagalkot, like our last year’s friends, we had to cross the rivet 
Gbataprabha, in a strange sort of boat, a big basket with leather brim- 
ming all round. Geologically this day w«s of very great interest, the 
conglomentio quartzites being very finb indeed, while we came across 
in an adjoining village the only large area of limestone seen during our 
tour. 
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Oar stay >«>3 nt Bij\pw» tho city of antiqnaThii iulerest. Hero 
wo were njuQ oa tlio Decc\n trap arei, aal certain pecnlhrities showe^l 
thcrn'Clves. In jurticut^r the marked ileveloi'inent of ixilcito was 
iioticed. In tlie afternoon wo went round the lJi^toric city. Amnu" 
oUier tilings wo siw the Bol Gambit, a wonilerfal pieco of arolutectiwe, 
Jniuma Mii'jeJ, Aslnr Mah\l, Ibribim Roza etc. ns well as tho Mulkn- 
i-nvinhn gun, tUo dread of Its times, which was lying resting in a 
cv'rner of tho ruined city w;\U along with hor two sisters. 

The night ofl’.'th. Ite.Uly n night wortlirecorviing and remembering. 
It ivas Ixsrntiful cilm uigbt shronlol by ft canopy of dirkucss, when 
wo all as^erableil to sing, dmeo and enjoy, under the le.xdership ot onr 
Pfindpil. Do it known, to add to tho various wild ways of nature, 
nugniticeut lightning was thshing “ between gloom and glory.” Kvery 
ouo of ns was bound to sing, recite, dance or lecture. And why not? 
^Vho would not >mg ? 

Tliat in )u that hath no mu'.lc in him<e!f, 

” is not movctl with concord of sweet sonod, 

“ !s fit for trea'ous stratagems, and spoils.” 

Dr, Mannljong “sweet home ” and Prof. Sihasnbnddho’s Gi\jerati 
song will never he oblitcrxte I from onr memories. Dr. Uiuu, then, 
gave a fairly long lecture, full of nieaomg, advice and afTcctiou he 
feels for us. 

Mow tho timo for return ctvme, A thorongh lovo and tnio eajor • 
ment of the journey docs not by any means interfere with tho lovo and 
charms of home. “ Perhaps no one cm enjoy thoroughly home, who 
does not sometimes wander away. They oro like exertion and rest each 
the complement of other.” 

I would 1)0 guilty ofgit^smhUko if I forget the tronbles, which 
Dr. Mann and Prof. Sahasxabnxldhc took merely for our sake. Both 
of them accomp,vmevl ns wherever we went, m whatever wo did 
throughout tho tour. On behalf of all ray fellow brethren I tender our 
mctet sincere and grateful thanks to them. 



Mr. a D. Mehta. 

ofTer ont coQgritttUtions to Mr. GaapalUl 

Diyashankar MetUa, L. Ag., {Bombay Uoiversity ), B. A. 
(Oatitab), N. D. A., N. B. D., on his admission into the Imperial 
Indian Agricultnral service. dVc cannot allow this occasion to pass 
without giving to ont readers a short sketch of Mr. Mehta’s life as ho is 
the first gradnato from an Indian ngrlcultaral college to he admitted 
into the Imperial service. 

Mr. Ganpatlal Melita was horn in a weilthy saw^tar fimlly in May 
1384, nt Umrcth, in the Kheda District of Gnjerat. lie completed his 
primary edncation at Ifadnd. After passing his Previons Eiaminalion 
ID 1001 ho joined tho Agricaltural Branch of the College of Hcicdcb in 
thehoginning of 1002, and jtassed the D. Ag. Eaamuiationin the first 
class in 1004. He was the first stndent who obtained the first class in 
the L. Ag. Examination. )n lOOo he obtained tbe Sir Mangaldas 
Nathnbhai scholarship of the hominy UniTmity and also a acholftr* 
flhip from tho Bombay Govcrnnieul vud proceeded to England to stndy 
Agricultuie and specialise in AgticuUnral Chemistry. While in England 
he had a font years' contae jn AgncuUnro and Science at the Cam- 
bridge University and took tho following Diplomas t— 

Agricultural Diploma in 1000. 
iNational Diploma of Agricaltaro in 1007. 

Kational Diploma of Dairying in 1008. 

Natural Science Tnpos, Part II, Gombridge, , 

First Class Donoars with a Gold Medal m 1000 — tho highest 
distinction obtaioablc Ly a etudent in Chemistry at that 
University. 

Ho also visited various aeOd etatious in the United Kingdom and on 
tbe Continent, aud made a special study of seed testing and seed 
selection. 

HViren'imirtcimr^'to'inliia "ra *J3e^idcer '/Wb, ‘ine 'ijfovenimeih. 
offered him a position in the Bombay Agricultural Department and re- 
commended his name to tbo Goveroment of India for admission into tho 
Imperial service. Mr. Mehta’s career both in India and at Cambridge 
has been a brilliant one, and we mast congratulate tbe Government in 
having gccured bis services in a wider field than the Bombay Presidency 
alone offers. 





College News and Notes, 


Tlie present narabcr of onr Migazine iapncfl on New Yeir’a Day 
CAtrie^ it to oiir ftt.ilt, f<iUow-»ta'l 2 at'<, and to all onr anb^cribers 
our very aincero greetiaja ami best wiihei for a H-ippy New yeir. Wc 
trust tLe New Year will be one m whtcb Heiveu’s blessings await os 
all. 

To us, the fitodeata of tba College, the New Year M a herald pro- 
claiming from the house tops the decree. “The ecimmttions apprnch. 
Ee up and doing ami ready for the fight.” Indeed, to ns the Univor- 
aity eiaminationa arc all iraportiat io the first few months of the New 
Year. Wehopo that all oar ciTocts in tlie old year will be crorneil 
with Bucceas in the New and that we abiU have tbo pleasnre of seeing 
oaraelrea nearer the goal towanls which wo are striving. 

For the Agricultoral Dopartmeot, we pray that the New Yeir may 
be more prosperous than the past; that Natnro may ever weir a most 
radiant amile ; and that our bams may be so fillcil with pit, ty that the 
delight bom of hearty aatisfiction and joy at nature's grace and bonaty 
may be reflected in the coantcnanco of every member of the depart- 
ment. 


The most interesting itcra enacted at the CoUegj daring the last 
quarter was the Sooiil G vthcriog held on the 3cd of Novembet which 
brought 03— staff, students and ei-stndcnts all together, to enjoy m each 
other's genUl comp iny a useful and pleas mt holiday. 

The day was nshered in by the anspicions sonn ling of the “ chou> 
and well might the “ cAao^Aorfa ” be calls I auspicious, for 
nothing whitever chancel to disturb the eiqalsite hirmony of the day's 
proceediogs. Even the heavens which a few weeks after bore ominona 
clouds, seemed to look kindly on our gaiety added to it by lending ns 
bright snnahine ami esccllent weather. 

Hence, the photo, the tennis match, and the various sports and 
games which formed the programme for the day were a decided sncceaa. 
Mr. Keatinge, oar Director, before distributing the prizes and medals 
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to iis sevcal cianpioas in the sparts, al5re5«e3 the ajjenhlj' on tie 
otcaaoa in a verr felicltoa* speech brimtfling Trith frieailr and b- 
stmctive advice. Dr. Mannhidal%oafen-Troriisof advice to give, in 
his csnal elojnentand eJIectire stvle. 

Aftei the nddrc«^ which at 44>0 p. to. we had an erdtiag 
time at Tng«of-'Var before aijonrning to p irtaks of refre-hments. The 
^.Ag. men seem to l>e a powerful lot, thoagh nanv appear to be other- 
wise ; thev puilei over the F. Ag*. and the B. Ags. Their prowess 
however failed before the mighty strength of the staff, wlach, mighty 
in the lectnre room, al«o vindicatei its supremacy on the pliygroanl. 

And here wc might congratolate ocrselves and feel prond of the 
intimate nnde^tanding between the professors of oat college asd its 
students. We doubt not that this makes ns know and love each other 
more than anything else would. And we thank most sinearely all the 
memUrs of the staff for coudocing, not only by their presence but by 
their active inUrcst in all items of the day, to the emlnest sscccss of 
OUT gathering. 

We most al«o not forget the ei-slndeaLs some of whom came a 
bng way to join ns and others by their me«^ges expressed their ap- 
preciation 9,fi wished f access to onr nodertakiDg. To all of them we 
give hearty thanks for their eo-operatioa. 

At S-30 p. m. commenced the variety enlerkainmeiit. It opeael 
with a fine march rendered by the orchestra rompo«al of budding 
muacisns from among the stndcots and a few yoang men who did ns 
the honour of strengthening oar own band of musicians and to whom Our 
bc't thanks are due for thrir charming performance on the violin and 
mandoline. TheXigger hliDstreN, the Gnjerati drama "Karma”, 
the English f irce Chewy Bounce ” and the liaralhi Drama " Pre- 
madhwaja ” rendering of the ** Talisman ” all helped to keep ns lively 
and occasionally al'O senon«. It w« rather long after midnight before 
Dr. Mann to^e to thank all coacerad for the admirable airangemenls 
that were made to bring about such a saccessfnl gatheringand even then 
the stage clown seemed to be loth toallow the assem bl y to break on. 

To Mr. V, K. Gokhale, the ^neral secretary, and to all Hs 
nnder-secretiries we offer our hearty thank* and congratulations for all 
they did to enable cs to have a mo^t enjoyable gathering. 
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of eight luldis of rnpees. A* large part of this donation is to go for 
veniacnlar agrimllnral edocalioD wlicb we troat will soon spread by 
the opening of new Ternacnlar ngricaltaral schools. 

We have great pleasure io tbaokiog the monagdr of the Peccan 
PnntingWorks for pTtBenting to o«t College, o portraitof their Majesties* 
The picture is quite brilliant and as for its price of annas three it is reiy 
cheap. 

The weather in Novemher was nDnsually peculiar. The heavy 
rams towards the latter end of the month bore the appetrance of a 
second monsoon. Though notiroelr and not of adraotage to crops in 
flower, this ram Ins helped to soften the soil, do good to young dry 
crops, and improve the sery short fodder snpply. 

The students have been away for tho Chrlstuns vacation while onr 
pages tvere io press. We hope they have bad a good time and will 
retarn fresh for the bard task before them. 

We have much pleasare in noting the soecess in the recent B. Sc* 
examiuation of Mr. R. B. Vaidya n past graduate of our College; 
we wish him joy on hU obtaiumg a new degree, and enceess in his 
work as saence and nature stndy teacher io Benr. 


We have pleasure in also rccordiog that another of our past 
graduates, Mr. Maganlal Gokulbhai Desai, is to be ebortly sent to 
England by H. H. the GaikwadV govemment for ‘special training 
in horticulture. We wish every Fuccess to him during his stay 
in the West. 



The College Gymkhana. 


Cricket has been at its ebb throaghoat the second terra. Some 
entnosiasts recently memorulised the secretary and reqnested him to 
give faciUlies for daily practice at the nets. Bat thongb the secretary 
offered to make the necessaryarraogement the sndden enthnshsm seems 
to have waned owing to the prospect of the examinations. 

The Tennis secretary has bad a lively time the past qoarter, if the 
arranging of toarnameats and settling the thonsand and one knots 
that arise in conaecjnence really deserve the mme. He was indeed 
kept very ha^y particnUrly owing to the tonrnaments in coanectioa 
with the Sociil Gathering. As Mr. iloiak the veteran tennis charapioo 
decided not to pUy, there was room for o:be.*s to shins in the toaraa 
mant. The names of the several champions are given below. 

The existence of only a single court creates many diiScalties as 
mwt ofthe stadeati like to ininlge in the game. Wewonldwub very 
mncb that the coart on the college groonds be opened as soon ns possible 
to facilitate matters. 


Hockey still holds the lead and practices are often held. The last 
match played was oa the 22nd of December against the Yonng 
Parsees. We lost it, bat we are still jonnger in the g^ime than the 
Yonag Paft-ees. 

The Gymnasinm has its asnal patrons. 

The Beading Boom is well pitroaLed particalarlr between lectnre 
hoars. The boy however seem? to hare .a knack of removing the 
‘atesfc periodicals and retaining the oldest. He would do well to receive 
nstrncKons from the secretary for maintaining better order in the 
arrangement of papers and periodicals. 

The Debating Society has had to cancel several lectures owing to 
the many holidays. We had still some very interesting papers bv 
ilr. Barns, ilr. R. K. Desai and ilp. C. V. Sane oa Grape-Vine 
Ginger, and Improvement of Indian Cattle respectively. * 
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PRIZEMAN rou 1011. 

Cfiampi'on Sportsman ... BIr. R. D’Soaza. 

CRICKET. 

Batting ... BIr. 8 . D. Deshpande. 

Bowling Mr. N. R. Gnrjar. 

TENNIS. 

SENIOB SIKGLE 3 . 

First champion ... ... ... Jlr, H. K. Bendigiri, 

Second champion ... BIr. S. Allabax. 

6BU10B Dourtrs. 

Champion ... ... Mr. H. K. Bendigiri. 

Mr. 0 . M. Mogali. 

JDKIOB eiMOLES. 

First champion Mr. S. R. Godbole. 

Second champion ... BIr. B. S. Fatal. 

jUEIOR DonrLEs, 

... BIr. 8 . R. Godbole. 
BIr. N. R. Gnrjar. 


(taampion 
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K Grand Prize 

Rs. 500 ' 

FOR AN IMPROVED SEED-BRILL- 

omro O BY 

Dr. H. H. l^lann, 

Principal, Asricoltnr&l Callege, Poona, 

do jon expect a good crop when the seed is sown aapbazardlj 
■Ij * seed-drill, koirerer thoroaghlr the land is preraret 

ornanared? 

Best Bcsoltj can not be obtained by onlj good sound seeds of bC'- 
gemunating power and free from anr almiitnre, bat bj" dropping the 
seed with a disrnW-* iA‘ i^e<l tvitly and 

Sach conditions are not obtained in oar trict of this Pre-idencr 
In Gajenth the sowing is straight in most of the tncts, bnt the nsi- 
form distribation of seol is seldom met with. A c!o-e inspeetion of the 
»own fields immediately after germination will rereal not Ie>» than 
twenty per cent, of the sown area in blank, wilhoat a .ingle leedUag. 
This state of things mnst cert^nly affect the ont-tnni. If due 

fe Je/ortir* «««■! of ietdxlrill. Ilowerer expert a .ower might l<e. it ran 
nerer be expected that ^eeds will bo dropped .o rrgnlarly and erenly as 
by 8 machine. Being fre<i<iently stnek with the pre-ent wa<tefal method 
of sowing Dr. .l/ane hat liadfy oJtrtJ a Pr!zt of/.b, 500 for an io* 


prored seed-drilL 

The prlre is to be awarded under the following conditions r— 

1. Tbe price of the seed-drill shooldj 7. the drills will he tested by a 
cOt exceed Rs. 50, the less | Committee consistlog of Mr. 
the better. P. C. Patll, Divisional Inspector 


2. The drill fhoald automatlcalfy 
sow the seed at regular intervals 
la and between the lines. 

3. Tbs blanVs left by the drill 
should not exceed five percent. 
The seed drill sbould be suitable 
for all kinds of soils. 

5. The drill must be able to sow 
voafl. ^<wle. i 


of Asrlcnlture C.Dm Atr. At. 
Kulkaml, Divisional inspector of 
Agriculture S. and Rao Sabeh 
G. K Ketkar, Assistant Pro* 
of Agriculture. The Committee 
may consult Prof- Knight and 
Air. Alain, If necessary'. 

The models of drills will be re* 
celved by the Principal. Agricul' 
turai College. Poona, to the end 
nA Irt. <3ia<L«ltW.t<xt 


similar pattern arerecelved from 
6. The model seed drill sbould be a | more than one person ■ prefer* 
full sized one suitable for work will be given to the one 

Jog In the fields. , ' that U first received. 


AB coitanoTii cations to bo sent to the Principal, Agricoltnni Oollege, 
Poona. 
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-r.-n-tfi .-ians5offb» P<vm 

VAsnrnltr.nM oney- v.'l t** Ho u »/!: naeij-re-sicn 

of Tf’?7’ jntj'n'l'* to ftU wLo !-X'» 'wk'* .* 

▼h;cE til y«t pro'li:r»*>l 1' • Uf^ ' 'u-w* '•"h^r oj tl* j>r37iory 
; 15 cnniila.* la/ri xUr. cratuio.'* ; in I tf«* jaili'v oi tt* artirle^ will 
frnofl OQ th(» whole of 'iiLic T.- sn \ ♦'la'lirl ti A3 a 

rC'nls, ttfi <*;r3iiLatioa t* c3B‘tint»* v/l W'* Litj cow anb* 

"cnf/orj £a jinstLailW j-x:t of IfyLi, wLil- < fp^lirlj cob 

flulrbi Eojlva.!, lot {lI«i to tie omeiiij* ut of Lu'oj-** .‘isd Aaanca. Tc« 
cLtor*, jatijinjdiTo tfccir wiiiH tbAok all tbi cieaib«Ti of 

Ifw cnll‘’25 -U-T, iW'l of tb-J -bU? of cl? agn< filicfal d »pnD'*ct, 83 ireU 
fl.« p‘£ •taUal*, stapeta aarl onr.-al-'ri f/r tlw rety Leanj rrwjpration 
« E-ikin^ tlii* Slirizm? tl:« iS-.o:-* it ua.» darjiy tb? pT^'t year* 

la tl? pf5s«*nt rsn.’nl^^r ctll ^ f.jtwt •f‘7<:nl of cOQ'*i'!irallft 

mtotV'tr ^V'e wonid u the b-.-t pLors! call att*'atioa to tb? articl? by 
BIf- S- D. XaTalkar on tb* f^cUo-itjou of lainii iin'Pr high tide "enter 
oa tb« tVe'-t <m.*tof Ia<Ui. Tfcc mtt*" a ta iraprtiat one ; raacL 
cjoaej bw l/ji-a apoQ* la rMneua? cn!i.-t m.u).jr»/ip r«/.f r«l Uo'l ca the 
We't coT-'t ; n-iay finin’'-* have ]/*ca ni.i.1 md a i'*w The 

octral ncorl of a snrci*-*fal ia-ticce of thw ^'/fic, uith tleirmiiati for 
tJj* '‘line. Is Iraail to fvO of value, aol of gn*at mtere-t. 

We cnraaio-rl a!-o to tie notae of on* rail'f*, iLo artiVIe hj B Ir, G. 
D. BIAUon lavtanrh.a.'i tLoantlof w an exprt on the 

ruhji’ft, and L-w lf<jn applying L» kcowltd^dmu;: the Iwt thre'* years 
to the ‘taly of the actoal ivtal cootlitmat m onr fi.Tivuicc. Hii resnlts 
am ?tri3aag in two directions. The g^ed ce*! br tho cnltrvatora i* not 
curly M bad a* laany WT5i<T» fcawe ina«Ie or.t, exempt h the ca»eof 
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cotton. Cotton seei is, Lowew, ttoiso than anyone would Lave even 
darod to predict, and its present condition would certainly seem to 
demand very eertons tlionght and action on the jiart of tho-<o.in a position 
to remedy the actual state of aflUirs. On the other hattd, the 8ee<l of 
most crops IS not nearly so good as it might be or as it onght to lie. 

There are many special kinds of cultivation in the Bomhay Presidency 
about which little information is on record, and any detailed dcscrijition 
from local knowledge is of great A aloe. We haie published articles on 
some of these lu thopist. The growth of* Betel-' me ’ in several centre-! 
has been described m otir cotamns ; the meth-iJ of prolucing the dn'eil 
plantains at Agashi lu the Tbana District has been treated of, and there 
are sevenl other ca-'es. In the present nnmbsr two such articles are 
given. One, by Mr. R K- De»ai, who&e Lome is near the spot which 
he describes, is on Ltmlt pipar ( Fipar lontjuin) cijltivalioa as practisftl 
in the Surat district ; the other by Mf. R. 1). Khandekar, is on ganja 
cultnation, th.it IS to say hemp ciiltivition fiTtli* productioD of the 
intoxicating drug, uear the town of Ahmeduagar. Both of thc»o will be 
found of more tbau ordiuary intore-t- 

It may be worth while aNo to call attention to l)r> Mann's article 
oil the manuficture of ngricallural implements in Western India. This 
was originallv wntten foroneof the Bombay Engineering jxijrers, and 
coDMins a short account of the works which have been suecessfiilly 
estab'isbcd and dsvelojiwl by Messrs. Kirloskar Bros at KnndAl 
Il<wd(S. M. Uy ) for the manofactare of agricuUnral inijilejiients, 
especially chaff cutters, ploughs, and eiroilar things. We hope that the 
works described by Dr. ?>laiiQ mU develope enoimously in the coming 
years, and that they will be the pioneers of a very successful maunfactnre 
of improved implements in this part of the country. 

And now we send forth the last part of the third 'olnme of out 
JIagazioe. When it issues from the press many of the college btudents 
will be away, the college will have broken up for a time, and another 
college year wUl be over. Blaay among the studeuts will have left tie 
doors of the institution, as stmlents, for ever ; wa hope that this will not 
prevent them thinking of it as their alma mater and visiting it when- 
ever they are near cnongh to do so. They are always assured of a hearty 
welcome. Onr students only belong to ns the more when their college 
days are over. It belongs to them to carry the college spirit into every 
corner of India. So may it be, 



The Department of Agriculture of Bombay 
During the Last Ten Years 

BT 

S. V. Nfigarkar» 

DaABfTAH. 


[ TKo fdllawtng note vrntten by • frieod *t Dharirar will, 
vec believe, loteceat out readeri— Cda ] 

H.H. Maan, the Priucipal of the Poodo Aynciiltiirol College has 
1]/ heen liavvoglmannoal toot through Southern MaratUa CountrT. 
lii his tour he was accorapiaial by forlv-on« of lus pupils. Tiie object 
of this tour is (0 giTo to these pupils a close autl Ultimate hno rl ’dgc of 
the constmetion, nature and the properties of the various kinds i f rocks, 
stones and soils of these parts of the country. About the samo time 
last year also IV. Mann passed tbroogU Dharwar with a similar batch 
of Ktndents. This year he bad already risited Belgaiim, Loodba, 
Castlerock ; and from Dharwar he proceeds to Uubli, Gadag, Bijapac 
and other points. As last year dnriog Im brief stay he delivered a 
nicht intere>ting address OQ the eveaiog of Sunday the loth October 
1011 in the hall of the local Government Higli School the topic of 
the address bciug “ The work of the Bombay Agricultural Uepirb- 
went during the last ten years.” The address was pre^idetl over by 
the Collector of Dbarwar, Mr. E. Macoooebie, and attended M quite 
a representative gathering of the citizens of Dhorwar. 

Dr. ^iani), iu subshiuce, said that within tie last dec.uie tJje 
conditions nf .■^gxifiiilturfi in Jndis J«d mulflgnmsi- Jio omld Jiat 
radical changes, but he could rertuulj say cousider.vble changes .at 
least in Bonib.ay Prerideacr. These change^ were as significant in 
themselves as they were prophetic of the still greater changes tlint are 
to follow. It WAS strange that in a country like India where SO of 
the population wore dependent for their daily hvmg oa agnculUuAl 
pursuits, agriculture and agricaltnnsts should have been considered 
some thirty years ago, as they are even to-day iu some quarters, as 
being below the dignity of a gentleman either to follow or to associate 
with. This frame of the popular mind in this country received itg 
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first rncle shock in this part of India perhaps in the great lamioe of 
1877 when the eyes ofboth the GoTemment and the people were ilwect- 
eil towards ascertaining Ihe can^e of and erting the evils arising from 
that widespread calaraitv. It reqnlrefl long anti Jeep Ihonght on the 
part of the Government to deat'O ways and mean*, e\en if tentative, 
for the piirpo-e of improving the condition of IndLan agricnltnre and 
Indian agrnnltiifists. When the Government came to apply these 
ways anti means in a practical way to the «o!ntion of great problem it 
had to face several very great JitEcnlties^ Tlie chief of the«e difficul- 
ties were (1 ) hck of interest, (2) lack of know Iwlir e and f3) lack of men . 

(1) fly hck of interest is meant the fict that the really intelli- 
gent and tlionghtfwl people dll not, and woiihl not take any the least 
intore-t in agriealtnre. They were confirmeil in their solid helfef tliat 
ploughing anil famimg were concerns of the ignorant ryot and that 
they as snjierior heings were m no wav concemed with them. 

(2) By hck of lnowte>1ge is meint that ondef the comliCiois 
prevalent, one part of a I>i>trict did sot know and did not care to 
know anything of the moles and roethoiLs of farming that were leing 
foIIowe<1 IQ another part of the same district, and stilt more of the 
improvemeots which hal been derued either in or oat of lodla. 
Forthennofe, the IiOst methods meeting the existing special difficnlties 
were quite aaknown erea to the best cnltivators any where, and 
demanded experiments long continned In order to find them. 

(J; By lack of men is meant that at that lime there were no 
educated men who would he willing to devote themselves to the work 
of improving agncuUure’of thecoantir. The people of the so-called 
higher clas-es in this fonntry have a horror of all manual labour and 
thegreale-t luirror of a efo-e and direct ontart with anything like 
the soil lu the fields and tlie mod in the tniaes. 

At this point in bis aiMress Dr. 5Iann said that if any one asked 
him as to what had le^n done by the Agricnltnral Department to 
remove these nntowanl conditions he was not in a ^ition to claim 
that jnneh bad been done. All the same no one conM deny tliat a 
beginning had been made and that at least a little had been accomjili-h- 
ej. That the lack of intere-t was passing away, tliough not as fast as 
one woolj wi'L, was evident from the cla.<s of i»eojjle that had taken 
the tionble of coming to hear him ina pozely agricnltaral snbject. Jt 
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Trti«> a w^ttc^ of mifeignP'l t^»t^3flVl'liou to him to notice among W-' 
hwrcw that 'evening quite a mnnl*er of hwjers, dcH'fors, fc!iool« 
raaateis anil mcrdiauts 5 and lie siuccrcly I'clicvM tliat not a tea* of 
them had comothero to hear him faun tt genniiie hne of tlio snlyeot* 
Tht-^ pame i>nMic iuten'vt kvii matcrijlly stinniiated hy tho 
l>li''hment ofAgricnltnml A*■sO(■ivtion^a«d Cooiierathe tVslit Sivictic-* 
in (lifl'ercnt jurts of the Pre-'idency by the bt \rting and mvinUiniug nl 
monthly inag-vsinea and by the diatrihntion of Icalleta nnd otlicr Htcmtun.' 
demoted to \arioaa lopicA iu connection wiHi agricnltnre. 

('oming to the second iinistion of the lack of knowlixlge, tlic lectur- 
er said tlxa t mere iutere-t without knowlialgo would he next to um*Ic>^. 
Witli a viw to acquire such a knonte»Igo the Agricultural Poivutmciit 
h.x3 been hu-y in i«\ csf igatiiig the nature ofthe soils of (lillerciit dMricts 
and the methoili followcl in the growing of the dilVereut crojw in 
various districts of the rrosldency. It h of the ntmo-'t imiortanco to 
find out first of all whether the mctUo»l lolhnvevl m the gnmingof any 
one imticuUr crop iQ one Taluk-i would Ih> Mulahlo to the gwwing of 
the game crop iu another Taluka. On inquiry it Iws often lK*eu foinul 
that buch a inelhal folloaa>l in one art'a w im?iI uo where el'C, or if it 
is followed iu another plaa*, this is done without any itttem]»t to ad ipt 
it to the new conditions. 

Pr. Maun said that it was princijtilk for t)u' pnr]Hve of aron^iug 
such an iutcreit ia the axinds ofthe |>eople lu geuenxl and of the agri- 
cultari-ts iu inrticuUr that Goxx’nmxent Icxd CvtahliNhevl its o\>n Parms 
in sevopal llKtricts. Such farnxs are often i-alletl ** Mcvlel ranus 
IVr'Cnally ha liad the stroRge«.l jh^'siMo dislike U* the term ‘Mcxlel I'arnx’ 
he would mther call them exjvnmewtal farm^. For after all what the 
Agricultural TXqnrtnxeut w\> tning to do through th^•o farms wus to 
find out what was the iKst thing to do, lVa« it the lie^t to try to rai'C 
such aud such a crop iu snch and snch a soil V Knot what x'ther xTOp 
would Iw snitahle ? And, in any «\so, how xiuxld it K'st l>o done,— and 
most profitably ? These and simitar questions they were trying to 
sohe on Ooxvriiuicat Farm-. They were tniug to find out wlixt 
Was the K*'t thiug to do tosliy. Next year or ten years heiuv under 
the light of new dhcovetics and new ime-tigiiions the wxme thing 
m ly not Iw the K-st. 

Given a pxrticuhr kind of swl on the-e evpenmeutal farms it waa 
tested an I found out as to wliat kind of crop weald grow mwt pwfitahly 
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in sncb n soil nnd nndet sodi mnditionH. Ihe seal ronnd aliont 
Dharvrar, Ilaljh aud Hinkapor for iiKtiince, well sniteil for Uie 
cuUivatioa of BrcncU cotton and tbeiofore tUat lArticulat kind ia lecom* 
mended to be grown m these parts. Within the last two years tLU 
cotton crop brought fifty thowsand niixses extra to the coltivators of 
cotton in tlic^e Talnkas. People often nskcil why Dgyjdian cotton was 
not grown. They might just as well ii'^k why Sea Island cotton was 
not grown. The answer to each qaestioiis H simple and plain. These 
v-irieties ore not grosni simply bcc.iitse the} cannot he grown in these 
parts, ond the Government farm at Dhirwar Iiss proved it. 

Speaking of the lack of men Dr. Mann said that as in eiery field 
of reform in the improvement and Advancement of Indian ngricnltnre 
also there is great need of the right kind of men— men of clia racter. men 
o f self-denial nnd men of de^ tionjo^dcty. ?Ien of ordinary official 
type who go through their daily routine of duties would not he of any 
nse in the agricultural <lcpartraent. Here a man must he endowed and 
imbued with deep eiithiismm and roust be jirepared to take np 
jgncnlture as his life work. The lecturer jioiiited Mr. M. L. Knlkarni 
pc present Divisional Inspector ofAgrienUnre ns a man of marked 
llevotion to bis vocation, and raiil that there were a few others also like 
p(r. Ktilharni in the Agricultoral DepartTnent. Bnt, all the same, 
Wre of this type were still needed. More than in any other Depart- 
rnent, it is in this one that workers have to learn ever to be disappsintcd. 
They have also to learn how to be jKitient under very bitter and sever 
criticism. 

After this the lecturer went on to explain what Ims been ac- 
complished L} the Agricultural Department within the last 10 years. 
What were the improvements introdncol. The®* perhaps were net 
many. But it is the first 8tej» that oiftnts and is the biggest. The 
second la comparatively easy. Speaking of the Dliarwar District so 
well noted for its cotton cultivation the lecturer sail tliat AgricuUura 
Department had not only dcmoustnited the possibility of growing Broach\ 
cotton in the black sod of this District, bnt it had won a permanent 
popularity to this particular species of cotton that possesses decaciccily a 
larger ginniog percentage over the r^Ksil Knmpt.» cotton. Taking into 
rou«iderat!on tlie fact that the Indian agriculturist is so deeply wade I to 
Lis obi ways aud ancient methoils it is most gratifying to note that in 
the course of last j ear alone 5U0(K> lbs. of Broach cotton seed was sold 
to the cotton cultivators of this district. And while all this was done 



• Tm Dfi’AUTiipvT or Afinfcrr.Tf;Ri: or Bojrn^r. 227 

for tUo onWde Urotirh rrittmi, llw loml vanVty of Knmiitti rollon Imrl 
not l;rcn nc^leclcrl on Uift rontriry, hul l*ccii greatly tmiirovc<l. 

Then n'ain take tlio rate of grrmii'lnfit. Tliorr v/anatime wlicu 
tn theta jrartt «ome 20,oi)i> arret of liml ir> )jc uinlor the rultivntion 
nfgrnnnrlontJ!. Ikit forne fifteen jnrt ego the typo wat fofin4 to ]yi 
ruincil hy tlu^'a^e, nii'I to tli^ niltivation (ferhnrfl. Uiiotj lliit, the 
jiTgiruUnral •lej-artmciit rollcrbtl nil the pottihle varirtict of groiiml* 
fittfi', fVo'n varlofH j>artt of e»xl ah'" from Bpajn, ilnjian nnd 

i:gy|,t anil from tlicv* fetfctnl n iii*«t tyi»o. AfiT fit this flate /o fhr 
nelginm and Satan Ditlnrlt at well an in the »tntea of Irhalkaraiiji and 
Kolhajjiir, Um Sjiatutli and the .hii.an upe< of groimdniitt nre fonnd to 
flnfjrtthifig, and tlioir rnlfinfjoo it r.»i«<lly CTten/Ji»g. 'J'hit it highly 
rigiilfimiit when one takrt mt«» roinuliTalion the fact tint oil-terilt of 
every kind arc every year growing m value an I are J iomid fo.^tgfPW’.m 
value in the irnm edjgtflJuHirc. 

Then again etjw. I Ulv roiiiid aUmt Pwma, riigaf»ranc growing Ima 

hrought to fiiirh a f>effn tion tlwit it it all almott at gool nv any* 
where in the world etrrjit prrhajri in tho Snndwirh Inlet in the N’ofth 
Pariilr. 

Slieaki'ng of Iho Imiirovcmcntt cfTcctcil in agriiultiint iniidc* 
mcntH the lertiirer raid, theti* imiirovcmontt can never Ikj ov( r estimat- 
ed, The myth that the oM Indian plough wat goo-J enough rimply 
hrc3ft»c firrocrv had h-’Cn working with it froni the moat ancient of 
timet, hat heen more than cTjdftlwI. If any one riccdt the proof of 
thit be ran inlrrjircte the fartt for liiintelf ami note that SuNf) ploiigliH 
of a foreign make and reven! tlmimnd maunr*utiircd hy Mettru. 
Kirloikar Bfoi. of Ih'lgium On n» miprovc»l pi in have Irficrj fold, 8o 
alio there it the new Frcnrh gear plough liilrty imjiortcd which hidt 
fair to fiml favour with Indhii luuhownert. The rame it trnc of tho 
improved fiunare fur Wling sugar-raiic jiurc lately devited hy Mr, P.C, 
Pfltil, Diviiional Iiitjx^rMrof AgrirjiJtnre, 0. I). In the ctrly stage of 
hit enterpri-o 3lr, I'atil wat qnito det|Kmdent of Huccctt hut now to hit 
own at well at to hit cuttomeni' great gntifirition, thorn it a very 
great demand for hit furnace in the jaggery manufaftiiriug dittrh-t 
round Ratara. 

Dr, Mann saM that one of the great nccJii in the way of implement 
in Ihid jrtift of India it an eflVetivo «ft!-<lriU that it, a tnachino for accuf' 
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ing an even fcowiug <jf 6€Cl. Accotdmg totlic raetKod at present in 
Togne among fanners tlio BceJ is eo uaeraptlf distribnted in the field 
that in eome i»laces it is Terr tbicklr j!|iread while in other phres it is 
aer/ thinly scattered. WI»at is neede*! is a machine that wonld en- 
able the farmers to distnhiite the bced ercnly in the seed farrows. 
Dr. Ilann is prepared to award a prize of fis. 500 to any one who would 
devi'C each a mechanism, salted to the cooditieas of the Deccan and 
Sonlhcm Mamtha Conntry. 

It is a nolorioas fact that round atxiat IVlganra grass-hoppers are 
a great irt-it to lice crops iu tUeif very tender stage. Theje creature, 
have long been the despair of eiitctpriMog rice cultivators. With a 
riew to do away with this pe^t, the Agricnlfnral Department lta» lately 
deiLed a Knd of net which, if swept over the paddy field, collects into 
itself va«t swarms of grass hoppers that can nltimatolr Le Inried in a 
pit p*fl\ioiisly dng for them- ItMouIjrjast fo mention that were it 
not for this device for the purpose ot d^ctrojing grass-heppers the 
pi'lly cnUivatoTs of Bslganoi wooM not in some years able to reap a 
crop of even tiro annas in the rupee. 

The Icctnrcr spoke foroveran boar ond a quarter, and was hearl 
with raji attention. At the c!o'« of the Icclore the President on 
behalf of the aalieaco benttily tiunked the leclnrer. 


Silage in Western India 

BT 

"W". Horn, Esq 
STanaytr, CieU Ifatry, /’pona. 

^IL.\GK or Ensibigc, is a preserved fodder, io which the, siicca- 
lence or natnral jniecs ha\e been retained, and is prepared in 
pit or “ Silo 

The advantag.*s of silage arc miny, the chief being : — 

1. Palatability. 

2. Socculence, 
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3, It can bo propircd dorins tho lainfl when green fJyfilor 

plentiful nud held over till the dry season, when green 
fluccnlent fodder woqM bo impM^iWo except in irrigated 
tracts. 

4. It can bo filled into pita witbont rcgar I to weather condi - 

tions and at times wheo tlw drying of gnaa nr htiVA is 
impossible. 

fj. Coarse grasses and weeds which would bo rufiised in their 
oatnral state are eaten readily if made into silage. 

fl. After being pitted there is no ilangef from fife etc. na is the 
case with dry fodder. 

7. Jt is most n^cfjil to feed in the rase of snildcn ontbreaka 
of Epizootic discaacfl, when it is a sjdendid alterative. 

8. The coitof proilaction is cheaper than that of dry folder 

and the wastage less in proportion. 

Silage can bo prepared from almost any green plsnt, but the 
quality of the folder taken oat must depend upon that pot in, anti at- 
thoagh weeds etc. which in their ontnml state ore refosod by cattle, 
may be even greedily eaten, after being converted into silage, theyaro 
still we^Is and have not gained ia fce*Img valae, but liavo simply been 
made palatable. 

The crops DSiulJy selected for silage arc ;~^MaizQ, jowar s (oftho 
con-sacebarino varieties ), grass , wheat , barlg y. mte , Inceroa Ac. Of 
theso Sfaizo is andonbtedly the beat, and it ehould bo noted, that under 
ordinary conditions, all plants which have a hollow stem aro not very 
suited for the “ bmI 5 u( o 

There are two chief classes of silago rt-s. *3 wcot ailage * an d ‘ n'tnr 
jilaga * and the class which will bo produced depends upon tbo etato of 
maf^ty of the crop at the time of cutting. In the case of tho crop 
being out too early wlulo it is very immature and contains a high per- 
centage of mofstnre, fermentation mil bo excessive, largo quantities of 
add will bo produced, and tbo silage will be sour, and sweet silage will 
bo protlaced by oaing well matnred crops for the ailo. 

^ ‘Sour silage” will also bo produced by using the varieties of 
jQwar cont^g g targ e q uantity of suga r, os tho sugar will under for- 
aeatation^he converted to'ncid^ ifia therefero evident that jowarsof 
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these varieties can be mcire jiioStablr fed green, irben the sngir ( xrHch 
is of high feeding valne ) ^ill be ntilizej, Trhile if pnt in the ello. this 
•trill be completdr lost as the add which will be prodaced, has little 
!eeding value. 

The impoitance of adecring the light time for cnttinr, will be more 
loticeible in the case of tnajze, than mth any other crop. 

The time for cattin g maize when it h a s reac hed full jaatprity, as 
iemical analysis showa that it almost donbifis in feeding tnlue, between 
nil grwib ( tasscllai ) and matnrity. So it i« tbit evident that to 
nt bffore nnhinty means a heavy los^, further, tie maire plant in its 
aiUer stages- contains a high percentage of sugar winch as the plant 
aitarcs, becomes gradnally changed to starch, ontil at the time it Las 
earhed matnritj the sugar baa prictically disappeared. It is therefore 
videat, that It 1 ' of the greatest importance tooalypnt mature mains 
ato the silo, as if immature tame is put, iuthe sugar is lost, while 
f kept till mature the starch will remain unaffected by the fermentation 
nd IS of high feeding value. The following analysis of good maiie 
a'ilsge ahow'* the starch under carbohydrate# which it will be noted are 
very high and only reejuire the adiitioa of food rich in proteid tomte 
ahsisneed ration. 

Water ... ... 7P*0 p. c. 

Proteids ... ... ... 1-2 p.c. 

Soluble Carbohydrates ... ... ll*Sp. c. 

Ether Extract (put Ac.) ... ‘Gp. e. 

The classes of silos are many riz. cement concrete, masonry, brick, 
wwd etc. made in many shapes and sIicn or the silo may simply be a 
hole dug in the ground in which the fodder is buried by coveriug it 
with the < arth removed from the bole. ^ hatever may be the co-stme- 
tion or style, the object is the same, rir., to get the fodder into a 
i-omprit-t msss, and after it is once filled, to rigidly exclude am and 
mca stnre . This ^e^aU is best obtained by Oaing a urcular shapel * bilo * 
of good depth, say 33 feet or more, the sides of which should be per- 
fectly perpendicnlar and smooth. The material used in construction is 
a matter of looilitT and economy, as tLC silage will not be inflnenoed by 
it. Good silage can aUo be made by borying the loJJer in a pit dug in 
the gromd which ha.< the advautage of costing nothi. g for coustruiitioa, 
but ©t ccujsP, there will be a rather large amount ot wastage by this 
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method, as so mncb foddtr sriU coma ia contact with tbo earth and be 
spoiled. It is also not possible to chaff the fodder into such a pit, as 
can ha done in the case of a puHct built silo. In spite of its disadran- 
tages however, this is the system which will most probably be adopted 
in ludii, owing to its low initial cost, viz- Rs. 5 to 10 according to 
cost of labour for digging. 

The sire of the pit will be govarued by the quantity of fodder avail- 
able an I tho number ofcUtla to be fed. but inuctuil practice it has 
been found that a pit do feet long, 12 feet wide and 0 feet deep is most 
convenient when other conditions will admit of this size being used. 

The site selected for the pit sbould be tho highest portion of the 
field to present the percohtion of witer, and while digging, the earth 
should be kept well away from the e Iges ( s ly about three feet ) to pre* 
veut it from falling in the pit while the foilder is being put in. When 
the fidder is reuly, cutting and pitmgmiy bo commeuced without 
regard to the weather as even heavy rains filling on the fodder at this 
tima will hive no bi I effect The pit miy be filled quickly or slowly 
ns may be convenient, but c.«e must be taken that the fodlcr is well 
pickel especially at the corners so as not to leave hollows for tl^o 
accnmnlation of air. Care should also be taken after the fodder has 
come above the gronod level, to keep tbo sides perfectly perpendicular, 
to allow it to settle evenly. 

The filling should continue until the fodder has reached tho same 
height above the ground, as helow the ground, which in a pit of tho 
dimension here given, would be six feet above and six feet below ground. 
IVheu this height is reached the top should be sloped off in the form of 
a tii^a to shrwJ'.'jffi the. vw.'i MiiAav, oal thRa 'aiAh, •mty 

commence. Tnis should be comraenctxl from the bottom graJuiUy 
hiiildiog the earth up rouu I the sides and ends until the whole 
covered and it shoul I bo noted that tbo whole of tbe earth reiuoveii 
from the pit, should bo used in coveriog, ae this will give tho necessary 
pressure to make the siUge settle compactly. After the coveriu" is 
complete the mass will gradually settle uatil the top portiou of the 
f)U't is level With ths gfimiUineaul dudog this prjces-. of settling 
cire must be taken to fill up all Ssaures or cracks, which would admit 
air or moi'^tnre, tho admission of either of which would now cauec 
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great lo>s. The top should be well sloped and a draia tsade round the 
pit to ensure all water being raprdlv coaTeye-d away from the imme- 
diate vicinity of the “silo.” 

The pit may l^e opened at any time the fxlder :« required, and can 
be kept for years if neces-ary, which suggests a means of makiog a 
cheap provisiju of good fodder as a stand hy in the ca®e of folder 
timines. It i« alvinhle to oaly open one end of the pit and to remove 
the lOnteiits straight to the bottom before removing more earth and 
this can le Lest effected hy cutting the siUge out in soUl blocks with a 
hay knife. Riin falhag oa sihge at this time will quickly make it 
oueatable, and it should also be protected from the sun, lu fact the best 
results will be obt.ainfri if the folder is taken straight from the pit to 
the cittle winch are to Cvm'ume it. This f>Her may be fed to all kinds 
of cattle and sheep, except jicthapsbor'es for wliich it does lu^ appear 
to be snitilileas it hasa t<»3su‘malati»elf cfTeot on their kidneys. It 
maybe fed fr'ely, but in tha ca>s otworkiogbullodcjor mllkiog 
C3WS, it is adrisable to give a little dfj' roughage in adlitioa, say 
eight to ten pounds per head. Cattle unused to this fcslJer may not 
tale to It the flr*t diy or two aud at should therefore bo fed for n dsy or 
two iu small qnautiUe* but after this period the cattle will eat it 
greedily. 

In the case of milking cattle it will found to stimuKte milk sfcre- 
tioa, but should not be fed immediately before mlDdog, as the milk 
quickly takes up odours, and the pvUcles of sihge lying about would 
most likely impart th(;ir odour to the milk. 

A pit of thedimeurious given rir. so feet, hy 12 feet, by C feet 
would give an outturn of about 80,000 xiounds of silage. Thelo^s of 
converting green fodder to silage will vairT from 1 0 */ to 35 */, and will 
depend upon the stage of maturity ofthe crop, the class of silo, and 
the care evercUcl in handliug. Good “sweet silage" should be of a 
bright gree nish-brown c olour a‘ >d have a d iatinctive olour_which-it is 
• fi’iKatiO.in fiVaWfhfe . ^jwifit.'sfng^TflfiVRX-'a'gwitdiutainATvf/i *»Vi. 
once recognised by its rank add odour. Silage which has thorough 
Careless liandliug, or the adau<sion of air and moNture, gone bai will be 
easily distinguished by its mouldy appeirancd and smell which is simi- 
lar to that of rotting cow dung. 



Lindi Pipar (Pipar Longum) Cultivation 
Near Gandevi 

6T 

K. Dcsal. 

intetinve caltiTvtvoa of long pepper is oco of the pecniiari- 
ties of certiiQ villages lu Gojarat, aail a descriptioa of the 
methods adopted in one of the villages of the Sarat Diatricc may not 
bo mthont interest. As is well known tho phot belongs to the natnral 
order Piperacem ; it is» like other comnicrcul peppers, a vine, and j« 
very cl<)sely related not only to orUmarr pepper, bnt also to the Ictel 

vine (Pipar bstel) or pun oae of the characteristic garden crops of India. 

Chwific cotirfitions:— TheterapenitareofSunt varies from 40’ F. 
to U4’ F. and the villages io which this coUiv.itioQ i< carried on are 
altnated at a distance of twenty-five miles sontb of Sarat City, The 
rainfall variej from 40 to 50 inches, and almost nil ths rain-fills be- 
tween the tenth of done and the end of September. There U, in fact, 
only r^n daring the south-west monsoon and very UitW falls at other 
times of the ywr. 

Soil conditions The lindi pipar fruits, os has already been 
indicated, are borne on creepers. These crdcpers grow in Oorat and 
Bipayat soils very IninrientlT, and moderately well in black soils. 
They do not grow in girayat and rice lands. The characteriatic of the 
two first mentioned types of sod ((»oro< and Bagayat) is that tbev are 
natamlly well drained, have a very high degree of tilth and are verv 
rich in phut food. 

The creepers grow in places where tree shade is well developed. 
They are, tnos foond growing oader the shades of mango and iacfc-frQit 
but they do not grow andec the shai*^ of tamarind nni Maiuda 
trees. The creepers grow better in south aide of the trees than other- 
wise. 

PrtparalCfy (iH»je!-Th8 afl fa first cleared of vesetation aod fa 
fteo dng ont to a depth of «k inches with a hand-spade in the month of 
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«Zr'::j r? t;^ ^ rail i.v wr^r^i. tbi cr*fptrs srs cc; a: 

.V*'it.’t: iT* Ib? cr?f;»ir» ar» p'lrrfl Izt.? «iC3.'T 

f^'XTs fvi aV^t t»"> iiSi?' »J^*Tk tsaj* br a ib? fr?fr’f?s 

&•? U'i :: tb? fiT-c-T^ aii c.'trrsj s-Cl tTJ tb? ▼b’^ ? j< arvs 

I'Tfl. Yvvrscc-::-^:^^* vr- Ab"*": £iVj“j i,==J- 
r?i jvcai' « r^:v»j< li *r-. r? f tb? t2i“tx:3^s 
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w^-c*: V Tb; rv>t« ▼b:?i. fr-iTi tif z?lf> f't jbtrt*! j- 

JT": 4 £~^ b.'Ci vtT tb? sx! e*1*-‘£ tb? s’cws 

;< ow :2 0 •?«>'<?”. o=* Tratsasc s« ptfs t » tb? ; tb? ^irc^ f t 
tb^ W-as r.-- i • ^*r a*??. A f ^r.sljcti a?i?r tb> Ifat-- vbirb bav? 
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At tb? fal of llij", tbat j« to sar, ia Koblai Kalobatoa, aaoist 
'rateo.:^ t- pra aai as a tss-blt, tb? cr??^vsr' j.at f ^rtb sivc» 

l«?foof tb? Sr't <bo»«N af tb? sjaBaoia rala. 5arb a?? alil? to 

tab? tb? £rr?st?s-: alraita^cf tb? tala aai jr^tr arftb d'c'il? Ttp^cr. 
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Danij tl * r.'i', Cjiallf, tbs la-1 U £oa: vta?'. tbs 

arbcv? oostiBj Ks- b. 
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From the end of July or the b“gmnin 5 of of the seroad 

year from the ori^hnl ’'’vatin'ortb* joi" ^'-irbu. the creepers 

bo"iQ to flower. Iq the be^uoug very am til ycl ow flowers are seea oq 
each braaeh of the creeper. They are from sevea to moe in number. 
Then from thc'e yoUo v tlo vers, gremiah ydlow fruits are forme 1, and 
later on the latter become dtrk green in colour. The miximum length 
of a fruit is one inch and the minimam from one half to three quarters 
of an inch. When the frniti ara dark green and fully matured, they 
acquire a pungent ani aweet ti^te which tn lie ites the time for picking 
the fruits. All fruits are ready for picking at very nearly the same 
time and are generally pii'ked together. The picking operation is 
performed by women, boys and girU, ten years old and upwards, with 
the hands. 

A few fruits are usually obtaiueil lu the first year, very shortly 
after planting, if tho rauifall is gooil. 

The picking charges for forty pounds ate four annas. 

The outtnra per acre varies according to the condition 
o! the crop. In a first class crop tac yield per acre is 2d5'l lbs. (green 
weight). The moderate crop would give lb75 lbs. ( green weight). 
The poor crop would amount to 1500 lbs. ( green weight ). Jhe price 
for forty pounds of green weight varies from Ri. 5 to Rs. 8. 

A/ier-treaiment ef the Picked fruits ; — From these fruits two sorts 
of pipat are made : (1) salt tindi pipar^ (fi) dry tindi pipar. 

Preparation of salt Pipar : — When the fruits are picked and 
brought home, they arc welUmixei with common salt iu the proportion 
of 25 2fas. of commoa saJfi co 40 26s. (greea weight) of tie fruits. Then 
after this, the mixture is put iu an irou pan 4 to 3 feet high, 1 foot 
broad at the bottom and 3 feet brood at the mouth. It is generally 
open at the mouth. Iu this, the mixture of salt aui Iruits is kept for a 
week by which time pleuty of salt water is formed lu the pan. After a 
week the pipar fruits are taken out and are dried completely in the sun 
for ouB day. Tne fruits are often turued with the hand dunog the time 
of drying. ’When they are dried fnlly, the resulting product is salt 
pipar. Twenty-fi\e pounds are produced from forty pounds of green 
fmits witn fifteen pounds of salt, while at the same time much of the 
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e-ilt wafer is left in fLc inn an 1 eta be H«ci for anotlier lot of fraits, 
and 60 ou. Tbc |(fice for 40 Ibj. of salt pipar prepired a?abore is 
Bs. 13 to ll3. 15 but varies very nincb. 

prepirnhotiofdr’jUrultpipttr ’. — Tbe green pipers are dried for 
foiK diys contintionaly in tho son and while drying they are tnmed 
witli the htudi. When they arc fully dried, about eight pound* reawia 
fr>ra thoorigiual forty poan I* of green weight- The price of this sort 
of pipar varict from Its. 35 to Rs. 40 for forty pounds of dry weight, 
but this also is very varnblc. 

ThftsCtao sorts ofpipurara then dcjpstcbed to Bomhay orAhazd-. 
abad for sale. Jf the rites are very high, the brokers dealiog with this 
business come down to the places of cultivation and purchase them in 
lots. The cnltivators scU their produce to local merchants at the rata 
of Ra. 6 to Rs. 8 for 40 Ihs. of green weight because they being short 
of capital, cannot afford to ecU directly to outside merchants. The local 
merebants prepare the two sorts as mentioned above. Those fruits are 
used as medicinal drugs and are sent utl over the country from Bombay 
and Abmcdabad. 

Bema^hi s— There is no doubt that this cultivation is a very ptoSt* 
able one. It refinircs no special and difficult tre itmcnt like pruning etr. 
Also it dees not reunite mannriog. On© pecnliar thing nbont it is this, 
that the crop grows in waste lands under the trees where no other crop 
is taken, bnt some shade is abeolntely retiuircd. 
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The Manufacture of Agricultural Implements 
in Western India 

BT 

Harold H. Mann* D.8c, 

Prineipoli ColltQtf Poons, 

<'‘^T the present momeut there is a little donbt that after manf 
years the spirit of progress has been roused in the rural dis- 
tricts 111 Western IndiSi and one of the first directions in which this is 
manifested is that of a demand for agricnltural implements of a more 
eiHcient type, capable of doing more work than those at present in use, 
and of saving some of the waste wbieli now occurs I want, in fho pre- 
eent article, to direct attention to ibis matter, to indicate soma of the 
conditions und'jr which tlie fiel I can be eotore! sncce^sfiilly, and b‘ a 
short account of one of the local firms which IS eiiccessfully producing 
what is wanted, to show some of the requirements which mast be met. 

The impTovement of the agTjcoltutal implements in use here has 
been beset by several dUEcnUies. The first of these is, no doubt, the 
fact that the foreigu makers have rarely, if ever, studied tbo local re- 
quirements, and the variations to tbe local requirements, to suit small 
changes In conditions. Possibly they have never been in a position to 
do so, but the fact remains that tbe country-side is full of imported 
implements and nncbinery which has never been successfully worked, 
or if it has been employed for a short time, has been put out of court by 
gome break-down which conld not be remedied on tbe spot. Tbe second 
difficnlty wluch has rarely been met has been the relatively CTpensive 
character of modem implements. If you ask a man to repUce a 
plough, for instance, costing five ru|»oe 3 , which he can make and repair 
in his own vilbge, by one costing fifty rupees, yon must show that the 
more erpensive implement is exactly adapted to his needs, is im- 
measareably more efficient, can ba repaired with at least eqnal ease, and 
even then you will find, and rightly so, tbata small cultivator, to whom 
fifty rapecs is a fortune, wiU hesitate long before investing in the new 
implement. The third difficnlty is that of repair. It is bard to con- 
ceive the isolation of on Indian vdUge. If the village blacksmith cannot 
repair an implement, it probably lies useless. Any one capable of deal- 
ing with the trouble is probably fifty or a hundred miles off, and the 
result is that the implement is laid aside, and eunply rust away. 
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And yet, in spite of 1 wint to combit the idei that our 
cultintors of ^y e-tern Indiinro so hopelessly conserTa''iTe tbit there is 
nn chance of progrC'S, nml mcklera metboh bwc no chance. Very 
mnch otherwise. IVith.allthe Le-itation, and the right hesitation, 
that Is felt towanis new iulrodnctions, there is a icry -troag desire for 
more effiaent and effective implements. amo.ig the more advanced 
cnltiiaitors in alruo-t averj jvirt of the Ito jiUiy Presidency, and when 
an introdactioii is in ule wiuch meets the conditions, then it is taken up, 
and often with icmaTkable rapidita . 

Among new implement-, which wlicu proviled and proved, will he 
m evtcn-ivedcmmd arc the following : — 

1. An iron tnrnovrr pltjagh- — ^This need has been very largely 
met, after lunch evpenment, by two op three types of plongb made 
Ixitb in Kurope and Ametic.a, aul no’v.,ft> I ehall show later, locally 
also. The Hupopem plough which has best met the cuUivitors’ need 
lu the me^liiira and he ivy Wack soil tracts of the Deccan i< the C. T. S 
plough of Hes-rs. Uan-oruei Sinw A. JelTeries of Ijtsaieb costing forty 
nipee* in nomhaj , iiid this may very well hi considered a< a basis for 
fiirtlier development to suit more clotely the loc-al conditions. This 
plough and Its adaptations, sneb as that made by Kirlo‘tar Drtr-. men* 
tioued below, ba- already bceu sold by tboimuds, and can now be teeu 
in uso in almost every district of the Deccan. 

2. A seed-dnU withiQ the means of and suitable to the needs of 
the cultivator^. — None that I have seen liave yet met the need of the 
conditions, and yet the need i- very great indeed. The drill in c«e at 
j>re<enc, while very cheap and very ingcuious, is extremely inefficient 
and levies, even m the best of cases about twenty per cent of the land 
nnsoWu. 


3. A clod crabber. — This is Indly needeiLin the very heavy black 
soil tracts of ^Ve^ter^ India. There is a Norwegian instmiuent which 
dlws' Ahf «ufi- rvrr wufi', fiat ik Ax> expensive, snrf fie /tMii’ 
menu are not iwwerfnl enough to deal with the extremely hard materia! 
found in the areas metioned. 

4. Imidements for inter-coltivation of cropf.— S-ime cf the coun- 
try articles are t^aite good, but the demand which, iinplementa of the 
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“ planet-jnnior” type for ciiUivaliwi, lave rc«*ivec! nre AtifiinVnt to inrli- 
cate tint tliero U plenty of room for tn-^inf'n if tlie iirojxir article^ are 
80 ppUe<l. 

5. Irapleraenli for prejnnn" forHer.— A cliafT-cntter for ti»o 
here mu 3 t be extremely -lirnple nn>l ettremcly rlicap,— anr! tliCiO loive 
in the last five yeirs Ijcch locally proiluce*! in largo niimberJi. 

0 . Implem'-ntfl fir water ru-iin", more pirtirnhfly in comi'‘ction 
with wclU on which inho',i arc uic'l.—-V»» nyst'Tn of water nising. 
aaitable to the^e wells, from twer.fy ti fifty feet fieep, has yet been 
devUed which 13 more cconomirvl tliaa tfia m/iOi- It rcmiins* therefore* 
to improra this, to repLica the Icither of which the Ing h made by some 
more dnrable material, to obtain pulleys which work' with less fnction 
ic. Thij has partially Ijeeii dune l»y the introlnction, after many 
faHarea, ofa vatisfactory iron md/jf which alowly winaing its way, 
and a well raa/le iron pnll<y, an 1 other improrement-s. 

These are, I believe, tlie most imiwrwnt implements for which a 
ilemaod exists onMikely to anse as aoiMi as the proper implement is 
proviiled. Soma of them are alrevly imjrfrTtel, Imt those imported 
alwiys areapt to nufTer from the alrevly ijuotwl difficnlty of repair, 
and from the fict that they are foreign. This f ict prerents the ileifgner 
from h^wiog the efiljci»»ns of the nscre nnler oar Indian conditions. 
Tnij will be only got over when we b»V3 locil firms wlio actnally enter 
a.s raimCictnrsrs into the implemmt trvh, and make efforts to keep 
ia t'wch With the nsers nod be lefit by their rritinsms. That there is an 
opening f»r inch firrai is inltrUol by the history of the firm of 
Messrs. Kirloak-ar iJroi. o: Knnhl IWvl (daiira)ofi the .Southern 
WaaWiy. Tims firm, laongrmii'rt annll, uas entirely risen to 
iti present position since 10T», and h atill developing with consi lerable 
rapidity. 

Iw flion le*, Mr. L. K. Kirlosltar, was an o’d tntor a'ld teicLer in 
the Virtorli Technicil Institute, Itarnbiy. After leaving tlicre ha went 
b (or msnnfvctnrbg vi \ reputing biCTcles, fir>t in Kombay and after- 
wirds in Udgi'im. fn lh')3 it wm •ngg**st«'I ta him that tlierg Wis a 
gwi h'lsinoss tijil in raikiog cLaT-cetters of a simple type, and on thi^ 
bu.s the pres.:at 3rm lu risen. lue Idol of chaff-entter mvle, recciv- 
el a very coasUe.nlle welcome frwm H.s caltivatori in the SoutLem 
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Marathi Country, and in the followiiig year turnover ploughs, adapted 
from that made by Rnusome Sims & Jefferies (proviouily referred to) 
were raamifaclured, and from tlink time development has been con- 
tinuous, as the following figures vrill show ; — 




Number mauufactured and sold. 


Hands 

emploTcd. 

Chaff'-cnttcra 

Ploughs. 

Roller-bearing 
pnlleys for water- 
HRs. 

190) 

1 

7 ! 

_ 

1 



1000 

no record. 

'225 


- 

1907 

18 

515 

45 ' 

- 

1008 

40 

C41 

183 1 

53 

1909 

CO 

274 

237 i 

38 

1910 

70 

201 

527 

263 

1911 

8i 

234 

906 



In June 1910 the tirm had to move from Eelganm, as the land on 
which their factory stood was required for the extension of the can- 
tonement. A site was offered to them in the heart of the Krishna 
valley — the most richly cultivated tract in the Deccan by the chief of 
Anndh (through his Karbhin, Khan Bahadur J. B. Israel), — near 
Kundal Road Station (S. M. R.), and there a model village is being 
develope 1 round the factory. The place is ran on modem factory lines, 
the benefit of the workers IS very Kigely considered, free medical help 
and free qnarters being provided for them atd their fimiUes, — and a 
regular savings banlcs sjstem run for them by the firm. Their co- 
operation u secured by the con-taiit offer of prizes for laliiable enggest- 
ious, aud a number of improvements have been introduced in this way 
into the imjilements made by tho firm. 
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The implemects alreailr are only a le^niun~. Com shelliis 
are made ia fair Luruler^ and other S’Qtll insplrmentj- al'O, TLe latest 
development i« io mating cart whseL, witLtnraeil ot-tfon talr^aiad 
turned steel axles. For these there is a \ery gvxxl demaad, a; aar rate 
ia th? Krishna ValleT. 

I La\e deseribel the firm of Kiriosfcir Brothers because they Lave 
proved the demand which exists, and the opportuiitie^ which there are 
for the development of the trade ta agnccltural implements in Western 
India. I believe they are only pf'ceerv ; cany ethers will follow in 
their 'teis. fie .{a\ when n p-»'vel ifT'pl-meuta were seeded at. is pist 
andifth* jr'per article Is devi-vd and pro»lcce«l, at &< cheap z nteas 
possible, and with due reirird to tie loc-d laR-d-tiocs in which they Lave 
to be worted, thereis a carfcet of ccssiieralle 'ire p-'sctrcallr at ccr 
doom. 


Ganja Cultivation in the Ahmednsgar District 

BT 

R. D. Kbandckar. 


D URi^TG a teceut tr.p in ecucectija with the coll-'ge acrirultural 
„ tour we went to see the well kcow gardec owned and cuniusil 
by dir. Ctrrsetj*^. In this gar'i'»a, cany garden crops and fruit trees 
were grown, the chief of them being, yo'fi'sihscp), sugirvane, car ecus, 
/ra/Tantl o-arg**- The Urgest p*rt cf tee area (atect sixteen 
acres } W4. ccccpiel by yv*-/". anil I projose £2 the present artici? to 
de-crite thi» little inilrtLatloc I Lire gut about it. 


The came 'yn/s’ t* given to the indjcevrouce of the f-male 
plants. Specitl care ts tiiun to keep the ovan*} cnfertSiwil as the 
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fertiltntion of the ovaries leads to the formation of seed and renders 
the inf]ore?ence nafit for the raaanfaclnre of ganji. 

The conditions under which the caltivatiou is carried on at Ahmed- 
uagar are as follows : — 

— The ruufill »lo«>* not evceol twenty inches per year and 
this, I was (old, IS finite snfdcient for the growing of ffanjn. In ca-e 
the raiufill is deficient, one or two waterings at the mcv.-t are given. 
One watering is howe\ et consiAere»l essential at the time of harvesting 
as it promotes stickuieas m the leaxc'. winch much iucreasea Uie value. 

Soil : — Deep Ihck or meJmra Lhck soil which i< reteatiieof 
moisture is con'iderel the be-t for growing this crop. In Ilr. Car- 
tetjee’a ginleus, howeier, the soil wi< of a resU.sh oolonr and of 
nllmul nature, .uid the Cfopofgauji had uevertbelej-s grown vigor- 
ously. 

notation Anj crop eveept wbc-it is a good rotation for ganja. 
Gram grown as a pret lous crop, IS however, reported to gi\e the lest 
results. 

Jfanure Ten to twelve cart loads of farm-yard maucire pet acre 
‘ire quite suiQcient. The qnmtity of manure required chiefly depend^ 
upon the Lviure of tlie «o»l. In deep bhek soils no manure is ueee'«ary 
but in light boils it IS iridiNpetivtble. 

Preparation of land : — The laud i' ploughed two or three limes 
just after the previous crop is takeu and is then harroweil nntil .i gooil 
tilth IS secured. The seed is sowu betweeu July aud Aiigu-t, ju'tat 
commencement of the season by a soeil-driU, the distance between two 
adjacent rows being about three feet. The seed-rate required per bigha 
of twenty-tliree gnuthas t» eqnsl totwo aud a half pounds*. The co»t 
of the above amount of seed Is from two to three nipec'. 

When the seelw gsnniuiteiiaoltlw plants ate alwut niue inches 
high, tbej are thinned to a distance of about six inches. About twenty 
diys from the the time of germination, selection for the male j'Knt< 
begins. The-e plants nm-t be found out and uprooted before thej hive 


to about 4} pouoda per acre. 
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flowered Jis tbev \vill otlierwise lead (o the fertilization of female 
wLicIi, ns meotioDed al)3\eU not at all desimlde. Tliis operation is 
one of the most important factors in Gar^a cnUivation and tbcrefore 
requires tlio most careful, pnnctnal and skiilful attention of the 
cultivator. The first inspection is called * qrnsTTf ’ jxirai^ani) 
or the inspection in the yonng stage. This eearching for male plant is 
done everj week or even more frequently and has to bo contmucvi till 
the haracsting time. 

It is not an easy matter to distiugiiisU the male from the female 
plant, especially, m their young stages. It requires u pnicti-«ed and 
experienced eye. Tt mis explained to us that the peculiar shape and 
whorliug of leaves and the absence of a tajieriog'pomt on the ‘Tik’ 
on the male flower were the lUstingnUhing factors. TIjc name of 
Tik is given to the imopenei flower bud, the one on the female plant 
haling always a long tajieriug point. 

Infermlfurin ^: — lutercultnrmg Is generally done between the plant 
by means of a bullock hoc. 

Ifanesthiy When the crop is ready for harvesting in about five 
or sis mouths the «ign8 of maturity become visible. The inflorc'oenco 
tnrns }ellowj»>b and the npper iofloreacence bej*orDCs largo and Tountl. 

The harvesting is done at this stage ond coQsists tn cutting off the 
top inflorescence and scraping off by both hands by women of the 
axillary inflorescences and young leaves. These are then immediately 
taken to the UimsUing jurd and*spread Ihero evenly. Xcvt day, early 
in the morning, the whole is tr.xmpled by men under their feet for an 
hour or two, and is then turned over and over. It is trampled again iu 
the cool air of the evening. 

This operatiou is done about three or four times in the morning and 
in the evening the process being rcpeateil for terveral days, the unmber 
of times being determined by the weather. 

If the days are hot this trampling is done more quickly and in a 
shorter time th.an otherwise as the object of trampling is to prevent the 
Gaiija becoming dry and powdery. 

-When it is snfficiently trampled over, it becomes sticky and then is 
tied into bundles either as it is or after being rorted. 
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Tins fcortiug is dope gcnenUy contract, 12 annis bein" given for 
cicU bundle of about half a paKo*. The Bortiti,' consists iti separating 
tbe large and cotrse le-ives ml slricki fron tbo inlorescences and small 
tender leaves. In tuis process nearly half the total prolace is reduced. 
When the ginji is properly packed it is sent to the avare-Lonses nod 
tbence it is sold to contractors. Government collects duty on every 
palk of ganji. 

Produce '- — ^Tho average proiloce jicr bigha is about one palla of 210 
IKs.t ofavcil sorted leaaesand inflorescences. The price oftbe unsorted 
Ganja which the cultivator gets is from thirty to sixty rupees per palla 
and if sol I at ret itl prices it is one to two rupees per seer. 



A palla is 2iO lt«. f^boat 400 Ita. per acre. 




VarUtles of Jowar In Attm<dnagar DlstrUt, 









Some of theCommonljr Grown Rabi Jowars. 

BT 

V. K. Kogckar. I'- Ag, 


TOJIE ^anctiea of Il^bi Jo-nrif ino^t commonly gfo^u m Abraod- 
'j|f mg’!! Diatrict aii!-<l) ffiiWi (S) B«&< or Lallsaili (3) 
X)asa^i(-i) Guldhau ami (5) LaLft. 

Each of the aGo^e vanetiM lia5 certaio merits pocnUar to itself 
which largely affect its Uistributiou to that it will he of interest to 
note tnese special characleristics- 

(1) Kalbcndi •—This vanety, os its name indicates, has black 
glumes aunouoding the griins. The bead is qnite compact and coni* 
cal in shape. The gram is «jatte white and has the appeamoce of 
pearls. The bread made from the grain of this mriety is superior to 
that from the other varieties. The fodder, too, is very valnable ifor 
cattle as it U Very palatable aud BntriUoa>. It U said that the grain 
of this variety 13 more attackeil by weeviU which makes it difficult or 
impcKsible to store. Owmg to tbts defect it docs not fetch as high a 
price in the market as on account of its other good qualities, would be 
expected. It fipeai m \ mooth'*, ami is a good yieldcr. The fodder 
h IS always a good market as it w cateu by the cattle withoiu. wastage. 

(2) B-'dn Also called hiUz-mdiy ou account of the gram being 
surrouudccl with red glumes. This variety is prominently marked oat 
from all the others by its loose car-beads. The caUivatioa of this 

•variety has come mto promiaence^as it is said) during the last 12 years. 
It is an early variety and can be grown with limited rainfall. It yields 
rather poorly when compared to sneh other varieties os Kaihondi and 
Dagadi, It matures ic 3^ mouths. The ear being a loose panicle 
birds do not gets firm foot-hold on it so it ii thereby protected from 
their attacks to a certain extent. The fodder of this, variety is very 
coarse and cattle do not Uke it. It becomes £t:ll coarser if variety 
is grown under irrigaticn, and is then only used for feeding sbe-buffiw 
loea. The grain can be stored lor a long time if proper care is taken 
iu storage. 

(3) i— As it« name indicates, the car-bead is very com- 

pact and hard like a eloue. It u conical w shape and larg-*. The 

32 * o 
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grains are set clOoely jnckel together in it. AVjtb this kind of head 
there is another advantage and that is that birds find it difficult 
to get the grain oat of it, thoaghthe/ get a firm foct-hoU over 
it. The grain is dirty vlute in apjteirance and emaller in size 
than that of KalloTiili. Tlie kernale are surroandci with white 
gliiracT TLi'* variety !■> heavy jieMer and is very generally 
grown lor tln^ rca'-on Ihe grasu is of fair <jtulitj and keeps well. The 
t»‘ldcr wh''u soinpited t" that of Kh^ioi il> is a little i'lftrior. Ilowever 
ti)»rfi littl" wa'-tjg'“ in l'*“(biig. This ia therefore a good varietv for 
geu^ral ' ultivatioii as it tan Li grown witLont anj s])"rial ccndilions of 
rain-fdll. TJags'^i ripiui lu I month*. 

(4^ Huldkati : — In ajipcarince this rc'embics 'D'^godt except that 
the head is not <piitc 'o hard and comp ict as the latter. It yields well 
ouly in vearioCgool raiu-faU. The K^irhtt is j-oorcr in quality than 
that of The gram is similar to that of Dagadi. Uut it is 

a little bigger ill size. This variety is fometim'^s found mixed with 
DaqgjJi. 

(5) Aa/.ffi The heal of this variety is Lard and compact like 
that of JM;jadi^ coiiial la sLajK! with the top portion of the cone cot off. 
The ear-stalk Is li^it doaiiwards likeaLoak. i lie b^ad is mailer tbaa 
that of y^ayof/i. It is a light huI crop and is general grown on shallow 
light soil portions near a liiU-silc. Tic \ cry tough and with- 

out nuuv tide leaves and Is not eaten well by the cattle who waste 
quite a iwrtion of it. .^s a yicHer it is inferior to the others and re- 
quire* A inoiith* f’lf niatufitv. 


.Groundnut for the dry Tract of the Deccan, 
especially Ahmednagar. 

ST 

V. K. lCo0ckar. U Ag. 

3^Iin n ligcr.o IS variety of gtwmdmit U never grown in the District 
'iij' Ilf Ahinolnigar c\t.“|it asaii irrigated crop, and in taking np 
the recciitb lutrolirc-l varl'iic' from .Jipvu and America the 
have follo.ve-l fc'nivdvt mcthols to tho z wvth which they were 
prcv'.ii-I; V jinmt d. Th^ ii li n to <nll .it’tnlioo to the jo«‘ibilitie3 
of the cuUi.aliuj uf grouudi.nt .i ram frop v.i'.Loit mi irng’itioa m 
this ik'tnct. If tlci mctbol is p'ssiblc then the area that can be 
dev. t“l t" grruah nt can b» c'oieiderably eztend.^d. 



The Art of Study. 

BY 

W. Burns, B. 

Pro/ttt^ Hotany. 

Jp^rif] terra tfuilenf means, obvi<wulr, one wlio studies. TbougU 
all those who arc takio" courses at a college are usnallj 
desigmtel stadeats, there arc, I fear a considerable number of them 
who hanilj de-'crTe the name in almost every cJacatiooal institutioo. It 
Ls an Qoplcjsaot fact that many etu loots, for instance, concentrate their 
reading into tne six weeks before the cxaTuinatiou*. i^gain, I think 
there are few who really know to tike iiotei of a lecture, ajjil still fewer 
who know to lUili-'e the hbrirr. I tm-t (hit the fallowing hints may 
jiro\e tivefiil to vueh men. 

For the purposes of oar argomeut ire mar dnile the means of 
sloly latolectares, practical work, and reading. Practical work in- 
cludes bboratory aod field work, and reading includes the pernial of 
on^’s own notes and the use of the library. 

.4s long as lectures remain a i>art ofonr course the student most be 
an expert in note taking, ^low (he c’sence of note tiUngis theexpres- 
Sion in precise and abbreviated form of whit the lecture his explained 
.at con-iderabl** length. No attempt shonid l>e niide to take down the 
lectnrer's words in full, nor is it n^csssar) or dp-irablc to construct 
complete and grammatical eenteoces. l<iaote a passage from notes 
actmlly taken by a Scottish sto’Ieot from a lectnre on the Phanerogams : 

“ Seedcase o embryo : food mat stored as albumen or abs in embryo. 
This latter more adv. Foss o sep fm food materials. Pot Energy fr 
early stages o dev when envirem sniUble. This jjlaczng o seed in good 
place often work, o eeed. or other parts oSpQWphyte^See'bimo fl. plant.*' 
This pa’isage if expressed in foU nod wltbont abbreviations wonld read 
thus : 

“ The seed is a case containing an embryo. Food mat erial is stored 
ia the seel either as albnmea or alsorbed in the body of the embryo. 
The latter arrangement is the more adtaoiageous, mce there is then no 
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j>o«^iViUty of tlic acciilental sejaration of fbe embryo from its food. 
This M material is a store hoose of poteatjal energy which the embryo 
drawa upon in its early stages of develoymcut when tho euviromnent is 
sneh Hi to stimuUto germination. The pheing of tbe seed jn a good 
position w often eirrieil ont hy special mechanisms of the seed or other 
parts of tho Sjiorophjto. The aim of tho ftowermg phot is to produce 
ECOd.” 


Moto taking almost neaessinly mcims the tvsc of contractions and 
abbreiiatiou'i which ea''b stndeut mo'^fc inaent for himself. 2*/i« point, 
however, is to listen to the lecturer with concentrate 1 attention and then 
jot down in a few wocis the gwt of his remarks. Drawings from the 
lectorer’a hUclc— bo.ird sketches shonld he dono rongidy, aiming only 
at accnracy in the mam points. When the lecturer is drawing a figure 
on the black —board the student try to ■.Inw it jn^t as fast as the 
lecturer 5 he should not wait for the completol black— board sketch 
VfoTo starting In'. 

It IS absolutely ewntiil that all lectnres sbonld be carefully read 
OfM at home on the same day as tbcj' were taken down. If this Is done 
the notes can he added to and amplified, drawing on the mental impres- 
sions of the lectnrer’s words and sketches. If the perusal of the lectures 
is postponeJjtiiey are strange anddifficnlttoanderstand wheaastudent 
comes hack to them. After reading a lecture through it is well to jot 
down tha mam jicinta and frame written tjne^tions for one's ecIC on these 
jKiiuts. T.ike the passage cited above. Qaestions woald bo— (1) What 
is a seed '{ ('.i} How w food material stored m a seed ? and eo on. If this 
qnestion-book is preserved it is a most useful means of readily bniahing 
up one’s knowledge of a subject. Tlie information obtained in a lecture 
mn«t now be amplified by reading. First} take the prescribeil text- 
books, if any, then books from the library, nud look np the snbjecfc both 
in cliapfcor headiags and in the index and miaolt every reference to it. 
It is an excellent plan to pat abstracts and precis of theso passages in 
the lecture note-book, alongside the lecturer’s treatment of the same 
theme. The name of the book nod its author, and the nornber of the 
page ought always to be attached to each abstract. Many books in the 

library are much tooadvanced for general reading, bnt they often give 
aaluable farts on special points. No cme shoald be deterred by the size 
or abstruseness of a book from IcoQsobujg on any subject that concerns 
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him. After all this, it ttiU eUU often he Ibe case that some things are 
not clear to the mind of the stoJcnt. He shonld then pat bis difficnlt* 
les into the form of shoit •written qat-Uons a^hich he can pres'-atto Li« 
protcfsors for solatioa. 

The results of practice) work in the Uberatorp and field arc record* 
el 111 iiotc-hooh'!. The raluc of a laboratory iiotc*hook consists in its 
bciug an accarute record ia word and diigrim of things ailnilly seen by 
the student, and it should always be made np in the lahoratcrr and 
never touched at home. The laboratory and field uotc-bools ranstbe 
studied in connection with the subjects treated of in lectures and any 
di'crepancies noted and their solation songht onf. 

Thiia a body of knowledge in scrcral fnbjects i* oltimcd. Xow 
knowledge of one subject mti't be connected up with knowledge of an- 
other subject, and the conoecUoas between the varions parts of one 
subject should be made fast io the mind. Thris take again the suliject 
of the Seed. What ought that word to cal! up in the brain of a student 
of this college ? First, the ab'tnct idea of a seed-what it is acd how it 
does its work; nest vicious of seeds he Las tern and esamlaed their 
fornik and ndaptaticus ; then llie conditions snitihle for thederelopmeut 
of seeds or prejudicial to them; thence he naturally goes into the blo> 
chemical side of the subject aud considers qno'lious of food, vitality, 
stimulus and so on. Oao might continue <nch an csainple iiidefmitelr, 
taking in ei ery fact in tlie fnii erse. 

If L« aUo well to put one’- f icts in onjer. To ln\ c fact:, iu well 
dellueil groups m the nuad condoces to clear thinking and accurate 
reasoning. The great advantage of sneb an arrangement is that one can 
put small groups into raorecon)preheD''irc gronin, and so on, until final, 
ly one can often get some simple espre 3 «ion-some formnla-whicb will 
at once bring to mind a whole huge coUection of facts which it would 
have been difficult to remember or nn lerstaiul separately. 

Finally, it must never bs forgotten that the best methods will be 
of nn nsfi. if sJacJdjj Xbinb w/uk. la (dill- tiift only toad to 

success. 



'The Problems of an Irrigation Farmer. 

ET 


G. I,. Kottur, B. As. 


ATEK one oi' the moet fiindimenUl bnhjt.\nces to the life of 
pUnts. Ihe foQttious which it i>crfotma in their life history 
are many. Apart from serving as fixyl it takes an active part in pro- 
dncing targescence, iu causing tniuspiratioo, circulation of the .'ap, and 
transport of fool, all of which arc vitally important in e^ery stage 
of plant growth. For these reasons the boccessfal growing of 
crops largely depends on the supply of water within the reach of plants 
which is eitiee maiutdiued by ftih.f-jJJ or ncenret] b> irrigation. The 
advantages of irrigation are little known lu coontries where the rain-fall 
is heavy and well distribated, hot m places where the fall of ram is both 
scanty and noevenly distrilntCkl the highest success in agricniture ia a 
large measare rests on irrigation. 

Water thus is indispeasaWe to the life of phuts aud is nsetl more 
than any other sabstanoe. Put it m asL.be liorno m^m indJhiLitJ s_noi 
a plant foo d in. . itself . It dots bat little gooil w the ab>euce of other 
plant foods in the soil, and sometimes it does more harm than 
good by its presence in excess, as it then cio'^es waterloggiug or brings 
to the surface a large qnmtity of lujation.'? ssilts. lUns the problems of 
an irrigation farmer are not so simple as they appear to be at first sight. 
Xlie Use of irrigation water is often attended with nxiny evils which can 
only be prevente"! by skilful management. The management of an 
irrigation farm therefore is not an easy task. It consists in Becuring an, 
adeqn-ite supply of good water, lu devising the proper methods of con- 
ducting the water in the fields, in regnlatiug the supply according to I 
the rei^nlrements of the crops, and lastly in laying out certain protective! 
meamros wherever necessary. All these things are p\rt of the every 
day work of an irrigation firmer. 

]^''Hti'r/or Jrri;jatin{y : — ^Tlie irrigation water ia generally taken 
cithf'f irnm wlIIs or from tcsinwro. Ihe water of nmmug strums and 
rivers is aUo used in irrigation hut oRe n it h coUeotecL ialo , shallo w 
ta^ before it is applied for irngatiou. In pr.n.tK'iUy all cases the 
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irrisration water contain- fomeqnantity of tlie of foditun, po‘A»aQi n. 

msiTPe-inmi andcaldi iTD ili^ golYf Ijo it. The ninonut of the<3 salU i<i 
^ea very snitU bnt th»re are laiay ca«c5 in which water proi'o-ei for 
irrijration may actnaUy l>e ohjectionible for j)aq> 0 'e« of irri^tion oa 
acconat of its ccntainin" a lai^ amoont of the-e Such water is 

injnrions to Tegetation, hut even if this degree of coaceatratioa is aot 
reached, there will always be the danger tint its continued application 
Will make the land, after sometime, nnfitfor growing any crop whaferer. 
It is therefore alvi-ablc toto-ttiio irrigatioa wateras often as required 
in order not to run the ri^k of killing the crop or spoiling the land. 
Certain salts arc, in small quantity, beneficial in so far as they snpply 
jilant food but their presence in excess is excee-iingly injurioas. 

The irrigabon waters derired from certain sources contain a lot of 
fine particles in sn'pension. Thc<e jnrticles settle every lime the 
land is watered and thus leate a fine layer of silt which accumulates is 
course of them and forms a very a-aloable addition. 

MttMs ^/rr<yrtbcn*“The economical n^e of water, which is the 
most important matter in irrigation farming depends largely on the 
manner in which the water is condneted in the field*. Sprinkling of 
the land with water, which i< most na^athfartory loth in point of 
economy and cfl'ect is practised only on a small scale in th6 waterbg of 
plea«are gardens. Irrigation by means of furrows is very common in 
all places wbere the water Is drawn from well*. Kcouomy of water is 
one of the chief benefits that is dcri\c»l from this metlio-l of irrigation. 
It is therefore always de-irablc to adopt thi- system c-pecially in canal 
tracts where owing to the ea'ty availabUity of a large supply of water 
the cnltiTutora are generally in the habit of applying far more water 
than is actually reqmred for the proper development of their crops. 

I'ut in the case of crops which require only a few applications of 
water during the whole period of their growth, fioc*.llng is commonly 
practised in order to save the cost and troable of making and maintain* 
ing the farrows. This also fadUtatce the operations of hoeing which 
have to be done very often in the ca«c of Mich crojis, la rainy parts of 
the canal areason the Dncao water is bandlwl baillyaudnuecouomiral- 
ly, — the Gy^tem of llooiiDg being almost uuiverially aloptcd. To get 
the best results, u-ing a fy^teta of fiooding, it i* always necessary to 
exercise great care in ficedmg tboficlls. Watershoull I? nude to run 
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as slonij' ns jiossiblo in bek^reen llie rows of croin along the ileiirctslon 
malolivtlie iiiterciiltunug instruments. Tin's mctbol will bo fotiijfi 
more efrt.'cti\ e tlnn that wbich is more usually ndojited, ami shoiikl Ito 
praciiscil in all cues where furrow irngilion cauiiot be employed on 
acconnt of its being more o\2)en^n e. 

The making ftu I numtaming of water chinuels js one of tbc ini* 
portant 0])eratioiis of in irrigation firmer. In t)to raijorily of cases 
the main cbinnul sbonbl bo laid at nu angle lo tbc slope and tbc 
saeoiidiri cbanuels bho'ild be 111 i<K to run more or less along the kIo^io 
in order to let tbc water into Ino beds without mufb injnry to the ridges. 
A ma\iranm amomit of wettui ' » bccuralb/ niQmng the bccomlary 
channels exactly along tbc loutouf Imc «t tUe slope. Miicli dilUculty 
is often cxiiaricuced on aceoimt of tUc cliawge of levels in tomlacting 
walcc to vanoiw pUees in the Held. I'lic trouble in this direction can 
be miuiniNeJ by hying out tbc num water channel along a nisei strip 
ftul by keeping it as wide as jwssiblo. Hio sides of the water cbaDticl 
eboalii bo well raiucueJ to preveut falling lu au<l a series of partial 
bqnils sbonU be constructed by pUciug dtoiie^ at the bottom of the 
coarse wherever the hud slopes cocsulcrably to prevent scouring and to 
raise tbc elnnnel by collecting the .silt. This kind of water clauncl is 
Bimple to construct and when jiroperly laid out gliould servo most of 
pnrpoaes. 

The Wiitor cliaiiuels bare a tendency to become soon over gi-owu 
with weeds. This often gives much trooblo by blocking the ciirreut of 
the clnnnels. The roots of weeds growing along the miier siirfiico of 
the bands sprexl out ainl jierforato tlio walls thus allowing 
]' 6 rcolation to take place. The scrub growth on this account should be 
kci't continnally do med and nndor control. Digging or plongbing in 
any of tbc water channels sbouM be ns far as jwsbible avoided ns it 
betters the iwospcct of coming weeds by loojenmg the soil, llamming 
the sides so as to exclude tUonir if done occasionally will ofleu jncvcnt 
the water channels running foul. 

Choice oj Crq;js:— Apart from climatic conditions of the place, 
the selection of the most profitable crops depends npon the sajiply of 
w.itcr, Bonreo of mannre, local demand for the prolncc, nml the cxistiiif* 
facilities for IrAasjiott. TUc iitoblcm of labour aUo plays an irniwrtant 
pact iu cartmu irrigation areas whore the fUniate is uufwonrablc owin>» 
to the proTuleuce of malaria. 
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lu tbo irrigfttiou districts in tlio Soatlioru Maratha Country, aud 
particuUrly ill the Gokih cinalnrea, tlic so*ci\lcil /.nrMatid is very 
common. This lind possibly owing to its heavy nature, refuses to 
grow any of tho above mentioned crops. Khapli whe.it and I'roii ii cot- 
ton seem to thrive on sncli soils better th.in other crops, and the 
rotation, therefore, fur thc'O t-oiU wonld lic. 

Ibt year, 
ihoiih (*ottou. 

2 n<l year. 

5 <in ( green raannro ) and Ih'tph wheat. 

{Lhnr}/) {rail) 

Jlaf'ional me 0/ tc itcn — ^Xlio tendency of tho f.irmers to bo extra- 
vagant with irrigation water is marked wherci or thoro is canal irriga- 
tion. In vloiv of the ficttt i» hot uucominon to see the crops in 
irrigated tracts sutforing from excess of water rather tliau for want uf 
it. Under th('>o circnmstatice'> the l.aixl becomes impovenslicd and tlie 
underground water and salts rise to the Mirfico -0 as to scnously inter- 
fere with the growth of plants. The question of opening a canal there- 
foro is a very serlons one as it miy actnally tend to aggravite tlio posi- 
tion nltimitely, oven in faml^e•^trlckeu districts. 

The amount of water which should be applicil at a single irriga- 
tion and the frequency with which it should ba repexted depend on the 
kind of crop, character of the soil .and tlw rise at which the moisture la 
the soil is lost hy cvaporition tlirongh the crop and through the soil. 
All tbe>e things are so complic.ile I and difficult to understand that it is 
not pnctic.il)le to direct tbo irrigation farmer on the line-, of these coii- 
troHin" f.ictors. Uruch, liowevfir, can bo done in this rcsjicct bv stndyit^ 
the requirements of a paiticnlar crop or crops in a certain locality and 
establishing truths for the acceptance of tUo ordinary cultivators rc^idio" 
in that tract. 

It has been observed in thecise of many cnltivateil crojis that the 
drooping of the leives takes place when the water content in the 
rod inns low aiid 13 not able to support the evaporation above. This 
condition is recognised bytbcniOstprictic.il cnlt:v.ators as indicating 
the best lime for irrigating tUc crop. Tbe growers of chillies of Gokak 
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keej) tbe soH 10 good condition 60 as to aLsorli Ibe water given iu su'V^ 

seqnent irrigation which otherwhe would tend to run off and he of little 
avail to the crop. 

Irrigation and heavy seeding generally go band in hand in every 
part of the country. This practice seems to arise from the desire of the 
farmers to take as mncH as they can out of their lands. Proper spacing 
between the rows as well as lietween the plants if kept on well manured 
fields not only increrscs thejieldbnt also improves the qnality of the 
produce to a remarkable extent. It also facilitates intcrculturing which 
apart from controlling the evaporation of soil moisture checks the weeds 
that caose much tronble by rapidly increasing in number and vigour in 
irrigation fields. 

Irrigation fanning on the whole is not easy and introdncei many 
qnestions which are not considered by a dry land farmer. 1 f used with- 
out care and thought, it will and does lead not only to the svaste of 
water, but also to serious aod permanent damage to the hod. It re- 
wards one who ites it with care but a reckless farmer who takes iindne 
advantage of it never escapes from the ultimate damage and serion* 
loss. 


Reclamation of Lands under Tide Water. 

ET 

Sunderrao I>lnaiioth Nav^lkar. 


AND 3 under high tide vrater, that is to say, low land*, along the 
^ aeacoasts on the sides rf large creels which become dry at low 
li.c are capah’c of being reclaimed, either for agricnUnral pnroposes or 
for preparing salt. Sack lands are found on this side of the Bombay 
Presidency in the SaUetto and Bassein Talakas of the Tbana District 
and in Pen and other sea-coast Talokas of the Kolaba, llatnagiri and 
Kasara Districts. 
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Tlie first thing to ha coasiderefi is, to see whether snch I^nds are 
capable of heiog reclaimed at a compatatire smtll eipeziditare so as to 
make the reclamation par fioaomUr. The next thing to be considered 
is, to see whether the hod after being rechiaied, can be hroaght nader 
caltivatioa. Harmg considered these poiats, regaUr work or recUimiog 
land maj* be began. But before commencing the work, the land should 
be surveyed and the line of the propoiel d im to stop water bring spread 
over the land to be reclaimed, should be marked out ou the plan, after 
taking levels on the land at different places at high tide, in order to 
enable the work to be done exactly, according to the requirements of 
the land. 

The work of reclamation is carried on by putting a mud dam the 
height and width of which are to be determined by taking levels of 
water, at high tide, and the situation of the dam to be determined from 
the currents of high tidewater. If the currents are strong, the dam 
required to be put will have to be of greater width in order t hat it may 
not be washed away or damaged at every high tide. Under normal 
conditions, a dam eighteen feet wide at the base and six feet wide at the 
top with a height of sis feet will »erve the pnrpme if there is no danger 
of it being washed away. It is better to have more slope on the outer 
side of the dam, than that oa the inside, as there is greater possibility of 
the earth oa the outer side of the dam being washed away. 

The situation of the dam after taking levels on the land at different 
places at high tide, as stated above, should be fixed in such a way that 
the greater portion of land to be reclaimed would not be under sea- 
water at an ordinary high tide. The length of the proposed dam will 
depend more or leso upon the situation and the position of the land to be 
reclaimed. Care shooJi he taken to mark out tie line of the dam »sd to 
avoid creeks either small or large, that may come acrces the suggested 
line of the dam, by giving atom if possible to avoid them. If this cannot 
be done there is no cither alteroatiTe Lotto fill them np along tie line 
of dam with earth. 'While commencing the workofcontructionof a dam, 
it is better to mark out the base cf a dam to be constructed by coir rope 
lines in order that the dam will appear regular and neat. Earth for 
dam constrnctica is taken np from the enter side of the dam at a 
distance of twenty-five to thirty feet away from the base of the dam bv 
digging pits ten feet square or tea feet by twenty feet and one feet deep- 
The wet earth 1= dng, not with pickaxes and shovels tut by a wooden 
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board of (1 i-rgcr-Iiko called ‘ The clod of earth that is 

dug ont with it, is thrown between the mirkcd lif>o of the dam to be 
constrncted and two to three men are engagcl to tre^'l upon the dels of 
wet earth, in order to coiisoUlatc the wliole mass of earth. In this way 
do Is of earth are put together till the (Urn ia coiistrueteJ to the required 
size and height. 

If a large creek, say aljoiit eighty fact in width which becomes dry 
at low tide, is required to he clo«ed by a (hm, the best way is to fill it 
op to the lerd of the ground before high tide begins. The work of 
laying a dam across fcuch creeks is gcncmlly begun between the sisth 
and twelfth day of the first or HCeoiil half of the llmdu months, when 
water at high tide docs not generally rise np ns high us it rises on the 
new moon aud the full moon day. 

In order to put a dam across large and shallow creeks the best way 
is to put first on either side of the liaaoline of the proposed dam, dykes of 
dry stone aboat four feet in width at the base and two st the top with 
a gentle elope ou the outward eide to half Ibe height of depth of the 
creek, in order that the clols of earth for filling np the creek may not be 
washed away being thus held together by btouc d)kes. The next thing 
to he done, is to coustriict a Bamboo nnd Titour shra)} (Sarrin/^tonia 
neutanguta ) fencing on the Hoc of the pro]>osed datP* in eucb a way, as 
to leave a jiassagc of about four feet in width forwator to pass in and out 
in case the work of filling up the crcck is not complcteil Lefore the high 
tide begins. 

After making these preliminary arrangmentB, tho work of filling up 
tho crcck is begun from both the sides of the creek by about three 
hundred men, (the number of men tube engaged depending upon the 
cinantity of work to bo done ), one hundred and fifty men on each side, 
by throwing into tho creek clods of earth that are dug from pits at a 
distance of 60 feet away from the crcck, with the wooden board called 
‘ Pensa Caro should bo taken to see that earth is not taken from tho 
place nearer the creek to be filled op and the pits that are dug np are 
not more than two feet deep. 

BoraeUraes gunny bags ate filled up with earth and are arranged on 
either side of the marked line of the dam, one over the other, in piles 
like a wall m order that the clods of catUi thrown into the creek for 
filling it np miy not bs washed away and dissolved in case the portion 
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of work rcm'itns micompletod liofore tlio high liilo bogiiH. The gimny 
hag-^ will to ft gro»t extent liolil tho earth ami will not allow tlio earth 
to be ftw*!ty anil tlui^ «ft'o the oti>cn«o of iK^sibly hiving to fill 

tho crook with carilj ngiiu. 

If a rrook wiilo, niifi at tho 1*11110 tiino ileejir that !•?» it iloc-* not 
licromo dry nt low tide and that water remaios ui it to tho deiith of pK 
to ten feet, then in tlivt oiso. m nddittou to the dry Ptono dykes on 
both tho pi les of the jniposed dim, as alrfwly -tatci! abovo, disihlcil 
native cnitls, fiUod uji with ^t^mtfi and cirtU ■•iiould t<o put Icngfiiwiso 

in t)io « reek along tho line of the dam- In this way ft dec}' creek is 
Ixittlcil lip and at t)iu inmo timotbodojith of tin) <*reok is rediicotl to a 
greitor extent, \iul thus there is less pos-ilality of cloiU of eutii ttiat 
are thrown inbi the creok, Wing dissoliM into tliu water ol tho creek. 
In this way a dam across a deep crook is construrfcil. 

Tho next }>omt is to consider aUmt tho looAtiou of slniccs, to nllow 
storm and otlior water to piss out of the roclftimed land. Tho mimbiw 
of bIuIccs and their position will dopeiid 00 the tlmiuago of tho land 
during the nins. Caro should ho takcu to pco tint the size ofalmcoh 
pnrtlciont to c irry Hood water «iuickly out of tho rcclivimcd land othctwUo 
the reclaimed land will bicomo water loggetl and bcshles, there is a 
groat danger of luring hreudics nude in tliodim on account of tho force 
oftho rtoolwater on tUo d mu from within. In tliis way there will ho 
gre U loss to tho stainling crop and, b*sid*'s, greu exj>enso will h is*o ty 
ho inciirrcvl to close and iltl npn brem.ii m the dun again. 

Sluices phould bo loc.\ted at one of tho pi ires m the dam, through 
which tho natnnldrainage of tho hud would jnss. At tho Mine time 
sluices should not In) locatol »ioir« big filhsl up creek. Haling fixed up 
the location nml inunh;r of slmces, tho next jxnnt for considonition is, 
to pec wiiat kind of slnices uonld serNctho be^t purpose at a very pmall 
cost. According to ray expenoHCO tho shuccs tint wo have constructed 
at our “ Dinanatli Kh vr ” are of tho l»csl and cheapest of the kind in 
tho long Tim. They tiro constrnctoil of onliiury fiaj) doors four feet hy 
three leet six inchop in pizo sus|»eiide«l ou iron Kars pissing through 
fenulo hinges fixed to tlio doors ; which ftutonutic illy o])0n ont-wanl 
during flools, Urns allowing thH)dw.vter to jvv'.s out, and slmt at hl^h 
tides, jwventing f.ei-w.iter from eiiteriiig, amt ppreadiiig over the re- 
claimed hnd. Such doors hvxo the avngesof tv man to wateh tho slnices 
during the rains to see tint tho insN-vgo for tho floclwnter to go out is 

not closed, a^ |n tho caso of screw sluices, 
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There ii r great disadvantage in constructing screw slnices, because 
if a watch-man absents himself at ft time of flood or neglects to raise up 
tho <icrow sluice board, then there IS the danger of Laving breaches in 
tho dam. Jn tiie case of a flap-door elnico there is little danger of 
having breaches in a dara for tho flaji-dooni do their work aiitomaticallj’ 
of opening for floodwater to pass out and of shutting against high tide 
water to enter in. Giro ehonld bo taken to construct n bIuIco witli deep 
fonndition filled up with concrete if the soil on which it is to bo con, 
stnictcd IS not a haril rocky sod, otherwise there is a great danger of 
tho sluice work, b'dtig waslicd away daring tho niuiy season by tlie force 
of tlio storm water. Tlio only yearly expense for a flap-door sluice is 
that of applying coal-tar to the wooilcii flap-doors, and Iho cost of in- 
comes Rl»at a rupee or two acconhng to thd Ditraber of doors, I hare 
attached a plan of flip-door eloice, constructed at our “ Dinanath 
Khar ”. 

After coraplatmg the chief works of liiildjog tho dam and con- 
Htnicting sluices, the next thing i<, to construct from within ten to 
fiflcon feet away from tho dam, a minor dam, with a width of three feet 
at tlio base, one and a half feet at the top, with a Leight of two feet, 
pamllcl to the dim, wbicL may well bo called tho main dam, in order 
to catch sea-water that may percolate inside through tho main dam at 
high tides. The necessity of this dam is lh.at it docs not allow sea 
water that percolates through tho raaiu dam to spreid over tho reclaim- 
ed land and to become oaliuc ; and tlms makes tho land fit for 
cuUivatiou. 

The next thing to bo done is to root out any aea-watcr shrubs called 
' 'Jturur' {Uainn^tonia acutan^ula), plot out fields in stjoarcs or 
rectangles, and lay field dams, according to tho naturo of crops that are 
required to bo grown. Two or threo years nre required in Western 
India before auy crop can grow ou the newly reclaimed land, for the 
reason, that the soil was saturated with minute particles of salt formed 
from the sea-water tliat dried alter tho lond was reclaimed. Unles 
these particles nre washed away hy rainwater for two or three year 
continuously the rcclainied land cannot be brought under cultivation. 

If there are a number of creeks on the reclaimcl land the best wa 
of seeing thorn fillccl up to the level of the ground, is to have cross dams 
in tho creeks at nn interval of one hnudred feet. By this process which 
is known as ‘ Wnrpiru} the creeks will be naturally filled up in coorse 
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of time hj the eilt of floodwater during the rains. In this way low lands 
al'O niaed up to a certain extent. And so the reclaimed land can be 
brought more or less to one level. The principle at the bottom is that 
daring wins these croas dims bold the muddy wjiter and the other 
impurities of the gnrronaded land etispendftl in Jloodwater while flowing 
from one partitioned portion to another, and thus slit and slime are 
deposited in these portions until they are oa the same level with 
the surrounding land. Thus during the course of few years, the low 
laud will be raised up to the level of the surrounding land. The truth 
of this principle is clearly observed from the pits that are dug on the 
outer side of the dam for taking earth for constructing a dam. These 
get 6Ued up during the coarse of few mouths, because the slime of sea- 
water la deposited in them twice during the course of twenty-four hours 
at low tide- This occurs because the slime is rapidly coagulated in sea- 
water and IS, hence, more <jnickly deposited than the slime in fresh 
water. By the motbod described, the water logge^l lands can be 
brought ouder cnltivatioD. It takes, however a long time to make low 
lands in level with the surrounding land. 

The crop that is grown on newly reclaimed land is that of inferior 
kind of rice, known as ‘ BAat ’ or * /rAure ' the husk of which 
gives of a saltish taste and the rice of which is of reddish colour. For 
the growth a crop in reclaimed lands, the laud need not be ploughed for 
year together, even wbeu u better kind of coarse rice crop, generallv 
known as ‘ Sweet Bhat is grown on it. After a few years the laud 
becomes fit for the production of the better fcmd of sweet coarse rice. 
The rice seed is spread broadcast on the land, just before the commence- 
ment of the monsoon, or germinated seed is thrown on the ground just 
after two or three good showers of rain. The object of the firf^t method 
of sowing seed is to bo secured agaiust scanty rain at the commencement 
of the monsoon. Very few cultivators adopt the first method of Bowin'^ 
in the coast lauds of Western India, and thesecondis nscally adopted by 
almost all cultivators. After the seed is sown there remains 
nothing to be done except to remove weeds from the field and see that 
water Irom the fields does cot escape away tbroagh breaches iu the field 
dams. Some use ploughs and harrows in newly reclaimed lands to 
remove weeds jast after twoor three showers when the soil becomes soft 
This instead of saving labour tends, however, to injure the crop by 
stirring np the gub-soil, which is nwm saliue than the top eojl So 
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reiviiriog the «Um instead of Uking it from the enter side as is usnallr 
done. The earth from reehimed land has more or less become 
‘sweetened’ and when we pnt the same on the top of the dam, grass 
grows on it luxuriantly and so the top of the dam is protected from 
mm. 


The texture of the reclaimed land is much improved after growing 
silt ncc crops for some years and better crops can be grown ou such lauds 
Cbcoautit troos and niingo graft.', tbriic well if there is snJncient 
quantity of sweet witer available chwo by. If no sweet imter wells ran 
be dug closC to the reclaime 1 hnd there is no alternathe but to depend 
aiwu the r\ui water and no crops cm be grown at any time of the year 
except during the rams. In this w.iy the Iiud will remain idle for the 
greater part of tbs jei*. So if ‘sweet ’ bauds t. r- A'/lory^ hinds adjoin a 
reclaimed area, one slnnli go in for parcha',mg a few acres, for digging 
wells in order to plaut coco mot trees or other gooil crops. In this way 
recUmatiou of lands for agricnUnral purposes will he more profitable. 

It will he seen from cheaboie facts thit reclsimftl J.inds which are 
known as Kk'trs do not require the sernccs of cattle for agricnUnral 
purposes to any greu extent, nor do they ncc I agricnUnral implements 
except crow bars and the A/iftrfal if only rice crops are to be produced. 
The cultivators from the Pen Talnka m Kolaba District are experts in 
growing good rice crops from A'^nrs, when compared with the other 
cnlti\-ators in different phccs. These men know very well how to bring 
Khars under cultivation, and besides they are extremely indnstrions. 
From my experience I have fonnd out that they are the best sort of 
cultivators for growing rice crops onreclumed land, and the jield of 
their prodnee is always greater than that of other local cnltiiators. 

Kow I shall turn to the practical side of the question of our 
“ Dmanath” Khars viz., the terms and conditions with the Governmeut 
and our tenants and how far the reclamation has proveil successful. 

The land has bean leased ont to us ou a lease of 099 years by the 
Government, after pajnng .about Its. 10,000 as the price that was fixed 
according to the highest bid in an anctiOD, held by the Government on 
the spot in the year 18SS. 

The principal terms and conditions of the lease are that we are to 
bo exempted from jaying any revenue to the Governmeut for the jierioi 
of fiRt ten 5 ears and that for the next twenty years the reveaua is to be 
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paid to the Government at the wte of fonr aunaa per acre plaa the Local 
Fond CS'S. After the completion of ttre ity yeira j. e. after thirty years 
from the date of the pnrchise of the Ian I it is to be resarveyel and re- 
as-essed according to the t9rra> and condition? prevailing then for land 
in the surrounding Joaalitie?. After the expiration of the perioloftie 
lease it is to be renewed. 

A? regards the terra? and coaditioa? with the tenants they are the 
same as those prevailing almost everywhere on oar side. They ented 
into a yearly agreement with a? and bind themselves to keep the dam 
of their fields in repair, to sow seftl, to look after wee'ling Ac., to reap 
the crop, to tie it into sheaves, to stack them at a threshing place, to 
thresh the sheavei and collect the g'tu and do all other necessary 
things at their own expense an 1 to giro u> half the qaintity of com and 
straw They from harvest time do every thing nnier oar snpervisioo 
and control and the Ual they coUivate reraatos no more in their posses- 
sion as soon a? the crop is gathered, onless they renew their agreement 
for the next year. 

The total co-t of recUmaUoQ bis come to abont H*. 27, HS which 
uelndes the scun of R?. 8,3Sd as interest at 0'/> on the capital sp«nt, 
tilt the end of September iS9d. The reciamation work was completed 
after a long delay of five years from the time of it? commeccement on 
accDont of the eolden transfer of my father the late Mr. Dlnanath 
Harischandra, first grade P. W. D. accountant, to the then newly create 
ed po«t of travelling anditor. AUbongb the reclamation work was 
comjiletcd m the year 1893, some |»orlion of the land became fit to be 
cultivated from tlie year 1894, awl one wwxwii and fifteen /arc? anh 
eleven pa'jalit of fta'e Bhot was received by ni a? the half share of the 
produce from about nine acres of land in that year. In the year 1895 
the proJnce was doubled sod the area of land cultivated was also doabl- 
e<l. In the year 1893 t. e. in the year of the completion of the re- 
clamation work the land brought under cultivation was about thirty acres 
and the produce of that year of oar half was only one tnooda and sixteen 
payaltg owing to the great droagbt in that year. 

ifow we shall see how far (be recUmitioa proved to be successfal 
financially after making the above preliminary remarks as to its pnjdace 
when just completed. In the year 1897 we were able to recover net 
interest on the sum of Bs. 27,138 and the land brought under 
coltiaation was about forty seres r and the average yield per acre vat 
five fares. 
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In the year ISOS about eighty acres of Unci \ra 3 cnltmtej and the 
average yield acre was ten fares. Thi** year we were able to 
produce sweet coarse rice for the first time, and the net interest that we 
were able to realise was 3 5 S. 

The average interest that a\e were able to realiNC on the capital 
during ten years i\ c. from the time of the completion of the reclamation 
work to the year lOOj wa- at and the laud that was brought under 
cultivation was about one hundred and forty acres, and the a/erage 
yield per acre was ten fares and dating the last fi\e years that is from 
the vear lOOii to i910 tho avenge lutertT't that we realisCil wis 
the land under cultivation is at pre-ent alwut two hundred acres and the 
average yield per acre of the hiul .ictnilh under cultivation is about 
cighteenyarcs. 

It may be difficult to understand, how, out of COO actc» of land, 
only 200 acres have been brought under cultivation. The rea-on is that 
some portion of the land is not fit for cnUivation on account of its low 
level which will be raised iu due cour^e of time by the method of warping 
as already explained abore. Beyond tLi> it may be said that altliongh 
most of the land is fit to bo cultivated, on accouot of want of cultivators 
it has remiined nncnltiiavted and hence we reiliseoalya small rate of 
interest. Butas time pa«seith’s Imd is improving day by da\ and so 
the amount of interest that will be realised on the capital will tend to 
increase, lu the end the Kiar will, we believe, be a profitable concern 
if we are able to proenre labour to cultivate the laud, otherwise not. 

During the monsoon of lOU I did .an experiment with reganl to the 
growing of fine sweet rice on an acre of reclaimed Iind, iu order to show 
to the cultivators that recUimel hud which is generally termed a 
‘ ATlar ’ cau be made to pnxiucea fine qnility cf sweet rice with the 
same amount of labour as is required for proklucmg co-irse sweet iice, 
and I am glad to state that the experiment proved to be successful nod 
it convinced the cultivators that fine sweet rice can be produced from 
‘ /C^ars *. 



Seed Testing 

BY 

G. iJ. tviehtOt L Ao. B. A ( Camb. ). 

^^'XOST of tho luateruil "iven in this article has been published in 
detail in the form of hnllctins of the A^ncnltiiral Department 
Bombay,* biitikseems worth while thittiome of the results described 
there might be summarised and repeated here in the form of an article 
for the infonuatiou of thOi>e wJio Im e not got enough time to refer to 
the various bulletins and go into the details of tho snbject, 

Mature of sttds. — A seed consists of a young plant or embryo 
with a snpjily of food either in the embryo or snrrounding it, all enclos- 
ed in the seed coats. The food is formed by the parent plant and h 
stored iiiMn the seed to give the yoong phot a start in life. Some 
seeds have a email amount of ^to^cdfoo<I, while others have enough to 
keep the young plant growing eeveril weeks withont having to obtain 
much food from other sources. As the seedling develops it gradually 
makes more .vnd nioro of it> o«ni food until fin illy the stored food is no 
longer needed. 

Tho necessity of feeling seed ati'Cs from the fact that nob every 
sample of seed consists of pure seeds as it professes to do, nor docs 
every pure seed coutaui a living genu the ibscuce of which makes 
the 8e<“d useless for the reproflnction of its kind. 

Good seed is essential to sncce«sfnl agricnltnre, no matter how 
well the larracr prepares h« laud, no matter how much time, labour 
and money be spends on it, if much or all Ids seed fills to ‘come np’ he 
will either have .i poor crop or will he obliged to resow, thns losing time 
and labour. 

The expense of prepanng the land is the same whether good or bad 
seed is used, and the cultivation and management of the crop, whether 
large or small is nearly the same ; it is therefore important that the 
seed obtamable should be sown as the difference in pnmary cost between 
this and seed which is doubtful is, small compared with the’difference 
between the final results obtained from using them. 


’BalleliDS of the Department of Agricnttnie, Bomba} No 10. 37, 43 &c 



Seed Tbstikg. 


209 


Iicat scftl obtalngtil o Is nci-e r tqg^gooJ ** « a maxim wbicli 
should ahravshTi^pcrmoat in tho mind, when sowing is nnder consi- 
deration. Cheap seed is not ncce-NSitily bid, bnt it ptactically always 
is so. Tliocheipestsecdisnsmlly the most CKpen^ivo in tho end. 
Bad sectl lends to disappointment in many ways, besides tbe clcfecicnt 
crop which often results from its nse. It is fretpiently tho indirect 
cause of trouble in introducing weeds, which smother tho crop and 
leave the hnd in a fonl ooiKhtion ; seeds of pimsitic plants, as for 
instanco, Uiccruo dotldcr, and spores of fungus diseases, ns for instance, 
jowar smut are also present, and these are accountable for many of 
tho disea'cs of farm crops. 

There is every reason to believe that one canso of tho jwvrtiil failure 
of crops is dno to tho n^o of inferior ^oetls. For insUnce, cotton seed 
ordinarily used in tho Broich and tlioAbmcdnagiir district* for sowing 
pnipO'Cb contain^ on tho a\ onige less than sixtv pet cent of n-efnl seetl, 
that is to s.iy scctl which will grow mto~a~j*!aut W’hcn planted tindcF 
fa\*o«rablc conditions. 

Farmers and gardeners get seed from one of tao sonrees, they 
either grow it themselves or buy it. If the former, there is less danger 
of its being poor. The chief source of j>oor seed is careless kindling in 
hari'esting, threshing and storing. Only well-to*do farmers are able 
to store their own sooil. Tho poorer cultivators arc oWigftl to use up 
all the grain that they raUo from their farms either for home consump- 
tion or to pay tho dues of Government and tbe Sflw^ar. They arc 
therefore unable to cirry an adequate stock of seed from harvest until 
the following sceil-timo, and kavc to buy their seed from a relation or 
a ucighbonr at a very bc.ivy rato. FaiUng this they have no other re- 
course bnt to approach tho Village banta, or their Satekar for their seed 
and accept whatever tho iiniu has got to offer and pay over it interest 
of lweiity4!iCiwr cent or jiiwc. Jt cau easily ho iiudorstood how tins 
may lead to the sowing of jKwr sectl and also to deterioration in the typo 
of seed sown. 

The vnlno of any ixirticular s.amplo of seed, leaving aside for tho 
moment the question of whether tho seed be of tho correct varietv or 
no, depends on three factors. These are in the first place, tho purity of 
the sample, or in other words its freedom from dirt, or the seeds of 
weeds in the second idaco tho proportion of seeds which mil germinate- 
85 
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asdiu tLe tlirl, tie r.r enei^y of geminatioa. lo of 

c^K:r^e, a roazh e-ti:iiate of tLi qniJity cftLe f&sl lasT ijj 

aa eiaaiiastioa of it? fLij/s, co’^ar anl ; tat ttU is cot tcSriect 
Pesl caj 1/5 miie to 8j^j*esr irLat it is cot ta reality. A little <xl aiii- 
el Tsitt a jaiaj'!?, arill male c! 1 •*■“1 appear as ii“x, sal it is cclr 
aCer a d'^temiaalioa of t!j“ aV/ie facto?* tlist a couol of tie 

quabty of a sataj/le of 2*^1 can le fina^ 

Purify: — ^TLe inpiirities geaeiallr i/re-/*nt in a sataj/V of teed are 
oftxotkil*, naselr : — 

(I) llecLarical, f IroL'^a stalL*, jart- 

(iz < fit!, of flay, sand, dut, 

Ico'^ras aal dead n-itter (_ |*yce«of tbalT £'*. 

A fnial! i<trrceataj.'e of te*'!* oft'»a msiti« acoafiderall'’ 
tiaaber of tresis p*/? acre, Lea« ia examinifig tie taaiples, it is not 
merely to det^rmice tie total aaoaat of iiaj onty pre/eat, 

tet Its catare u ri n3i»'<:taao*. 

To detenaice tLe piHty, a sample i* sreigled arl f»|nmled into 
(1) pire s*el, (2) irtvd f •^l*, (3) ia«rt matter, dirt, Icoken seeds 4c. 
Each i* tL^ ireJ jjhjd anl p<»rc®Ll8ge of parity lonsA oat. 

Ofroftriaitsn f7pKi(yi — ^TL? jrtnnisitioa capanty of tie j/cre 
feies'l<jr i*?^»jrtifxiof s«ei-» ^Litb ^rfll "‘'nmiajeis aest dttenaiaesd tie 
enlryo or icacg jfant iiaile tie feed mu-t Le alire f/r tie gensiaatm 
to tate pla-se. J TLe BUmb'r of iiag^nainaMe <eels in any ‘ample xfll 
dei»»ad ovTn (U tie kind of feed, (2) oocditioo* of groTrlli, (3) age of 
seel*, iiy m-iiVi* of gatLermg sad tz-aing Ac. Imperfect deTe’opmeat 
ef tie erutno 'trisg ripeaiag, mecLanical injcry ia tliesLing and 
gicaiag .sad tco ligli a t«mp.?ratore and execs* cf moUtare ia tie rtore* 
ro?ra aseTcrr ■r-fila tie cac»es of poor jr^naiaatija capacity. 

Ab^‘ ei-iL^^son test laay le msde as fcdloxg; — Lay a ni'est 
U<*tcr or a peeceefn^^et cottoa fiaimel oa a piste. Cccat 0 !i. one 
Lnaired seeds ja£± as tNy come. Put fiem on tic moist llotter, core? 
witti a peca cf i<ap»r anotlea idtt auciLer m%-t l^otter. Lay orer 
tlis a I itca cf glass or corer witb an lareiled p late. Ke"p> m a code. 
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riitclv w\rm pluo aiul cvftmiiio from time to ti’mo. Iiomovo tlio 
pprontfd scoiU (vnd count tlicm to •'ct tl»o I'srccnUjjo of germination. 
Sc\eriil fnmplf'i may lie tesUd at oiio time on a pUte. $ 


Wlien tlio conm iittmu cainci tv Im liccn ilctenniiu'l, tlio pi,r- 
centige of useful w in mg 5ced in the origiinl ^Muple csin bo given. 
Tim i-i 'implv ohtuiicl by muUipljmg the percent »gc of purity by tb.o 
perce.itvge of gormiiution m tlie pure see*!. Thti'V a sample of «ccil 
showing 00 p^recnl purity au<l SO jter tent gcrmuMtioii Ins a real vuluo 
of 72 pereenf only, tint IS every lOi) Ibn. conLams only 72 Ib^. ’CvUy 


gooi and useful seed. 


_ =72 pereont. 




0/ In nbhtioa to pare •■eed pO'-Cssing a 
liigh porcontago of gonmnaiion, tho fnimor rcipiire^ scctl that will 
sprout uniformly and \ igoromly. Often a <ec<l will luv e v igoiir enoiigli 
to «t.vrt genuiiutinn but not enough to )>c able to establish itself lu the 
soil. It IS not enough that a <e 6 l germiiiifes, but it sl.oaM geniinafa 
V Igoronsly also, W^jll ripcuo I seeds nsn illy germinate more rapidly th m 
those im]iorfertly Tipeiu-l. Immature seciU proilucc wc.ik plants and 
wlicu storcil lo«e their germinating ^Hivvvr sooner than well gmwn ones. 

rt ^(iiii;»/c iy'«etv//t>r res/»n<; Tho aim in fi'liMing a 
sunjile of scctl for testing shouhl bo to obtain m ns small a bulk ns 
possible at leI^t some see Is of every kind an! grvlo in tho wholo quan- 
tity, nni ill the projiortiou in vrhich tliev artiully occur. Samples must 
never be lakon bv pithing out the 'oeili one by one suico this aImo^t 
invariably results in the selection of too high a pcrcentagcof Ihoao seeds 
that are tlio largo-t and appirently tho lant. If the quantity to be 
te>ted ii consilerable, small amounts sliould be lahen from tliireront 
/.W ffi'v/A }f^, ci not fto 

tahen from tho lop alone, but also from the mill lie and from near tho 
Iwtlom. Tlio.10 small samples, from the larger samples out of wiiioh 

iho proper amounts of seeds arc to Ihj t ikcn, both f'r testing the parity 
and germination rapacity, are thoroughly miacd. 

Tha proper quantity tor a sample of small seed to ho tested, n-j ftr 
iistnnco seeds of tohuvn, would ho about one to two ounces, and in 
lio case of lirgcrsccils e. j«iwar, trbeaT^c. a quantity not less than 
our ounces should bo taken. 
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Storage 0/ seed and protection agaitttt metil atlad .-. — We most 
ilways remember Ibat seeds are alive. It is true that they are dormant 
iul can stand some aiterae conditions liot they are not immone from 
injury. One of the chief causes of tlie poor germination of cereal seed 
IS heating during the storage. Any seed that smells musty needs to be 
tested before being accepted for towing pari>oses. 

The greatest enemies of seed when stored by a farmer are weevils. 
Baj’ri and Jowari, if preserved in the ear and in sacks properly filled and 
covered on all sides with a thid: lajer ot'bhast* or straw, will keep 
free for a long time. Some of the |>eople have gone further than this ; 
they mis wooiashes and ■sometimes a little mercury with the Baj'ri 
gram and then store it in large earthen jir>. It is olservel at the 
seed testing hboratorj, Poona, (hat the treatment of Bsj’ri grain witli 
merenry does not laitemMy iiiiore the germination eijiauty of the 
see«l. 


Tavt Wal and other pulses are protected ageinst the weevil attack 
by emeiring them with some oil iiKKlIy castor or Ttl oil. 

In this connection, I might mentioo onr attempt at this laboratory 
to combat the weevil attack in cereaU and puKes bj smearing them 
With heavy petroleum oil. The effect of j>etroleora oil, when U'ed In 
quantities, a» much as about two ou nces and a half j>er ten ^lonnlsjifile 
seed smeared , has been to scnonsly dimiotsh the germination of both 
the wheat and jowar seeds, while its effect on the Tur seed has been 
very small. 

On the whole it is clear tliat in the case of pulses, a smearing with 
about two ounces heav y p^lrolcnm oil per ten i»unds of the seed smear- 
ed, acts as a complete preventive of weevil attack, without any appreci- 
able injury to the seed for at least twelve months, even when badly 
attacked seed is quite close by. TVir and other pulse seeds of similar 
kind are those which are o^>nally most seriously damaged by weevils. 
^Smaller qnvntities of the pstroleam oil than two ounces per ten pound* 
pf the seed smeared, have not been quite so succcessful in preventing 
Ibc weevil attack, after three or fonr months oEstornga in contact with 
'the oil. Of course it will immediately be recognised that seed smeared 
'^vitli petroleum oil cannot be used for consumption as even after twelve 
months it gives off a very objectionable smell. 



■\Ve may uow tiira to a brief consideration of the quality of the 
actnal samples of ^eed in nseby the coltivators of tbe Bombay Presidency. 
For Gnjerat and tbe Deccan special mTestigations were undertaken for 
one district in e\cb of the provinces, while for tbe Sontbern Slabrafcta 
Cbnntry, the Koukan, the Kbandesb, a large number of samples of 
diflerent seeds have been received for examination from tbe Divisional 
Inspectors of Agriculture and Snperintendents of vanons farms in those 
provinces. The rcjiiUs obtainei hue been recorded in tbe vinons bnlle- 
tins issued by the Bombay Agricultural Department, on tbe examinatiou 
of tbe seed supply of the Broach and the Ahraeduagar Districts. A 
special invcstigition was also nn-lertikeu for .\o intensive stndy of tbe 
seed supply of a rtlligc neir Poon.a. The average results given for the 
various crops of the Bombay Presidency in tbe following table, set ont in 
comparison with tbo'C of exhibition samples received from I’eth ( Satara 
District ) are ealenUted from the tolal re«nlts of all the above mention- 
ed samples of seeds c\ammoil. 

Tlie average perceotage of useful seed obtained for all the samples 
of cere.al seed examined (in aini33sarop!es) js 84*5 percent; while 
that obtained for tlie exhibition samples of tbe same is 02*4 per cent. 
There ia therefore a difference cf about eight percent in favour of the 
exbilitioa samples. The western stwdard of germination capacity for 
sitmUt cereal seeds is 95 percent. Thus oor exhibition samples nearly 
reach it, but in tbe case of ordinary samples of cereal seeds need for sow- 
ing purposes, we have much to improve. 

In the case of pulses, the average percentage of usefnl seed for all 
the samples examined (71G samples in all) is found to be 84*4 per cent ; 
while that for tbe exhibition samples of the same seeds is S0*l per cent. 
Tiie western standard for similar jmLe seeds varies from 95 to 98 per- 
cent. Thus ill this case siso onr samples are very much below tbe 
mark, 

AVith some pulses the gennioatton is greatly impaired owin'' to 
the prcsenci of ‘ hard ' seeds, with others owing to weeril attack. 
‘Hardness’ is generally dne to the thick impervious seed coats of tbe 
sjeds, through which water cannot permeate and reach the embryo 
plant within the seed to make it grow. When a ‘ hard’ seed is scratch- 
ed on its surface with a pin, it sprouts ia many cases on tbe yerv next 
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■^Viest .. Triticsia . D’Serest parts of tie Bcniay Presideaej 

do . d> . . 'EiHlitfoa Sasple 

Jcnrar . ^crpisia Tslrtye _ XKSerest parts of lie BozAaj PredSstuT 

do do . 'EiiSletioa aaisjles »— 

Eajri . PfEsdfttsatrp'haaf-a'Dxfr^t parts of lie Ercolisr PreEiSessr 
do do . Xsillpitloa BaJT-p'es ... — 

Else - Oijra sttira . . Jh^creat part' of t-e Preadessr 

do do EzHiitJaa saisples - . 

Icfe^tc MZlrti Pi'p«l=a SfroHcala- 

tsa Sataria ita5a - l>^«rc=t parts of lie Beaiay rrE'idesET 
da Piidcwa H. . jEiHlitiw aasples 

Ts _ Cajissi iniiess .. 'D—ereat parts cf lie Boabsy P/esidraer 

do . ' do ...BiHldtsoa aainple' .. _ — 

Gns - tClee? Art‘**gr m ^ l)15erert parts of lie BoaiayPre-ideaej 

do do _ B^lalioo sac;le* ... ^ — 

SdlH - BoStios liSorsa ^ 3X5 trrat parts of lie Bnaiiy I*reaSra^ 

do . do Erlaldlion saapJes ... 

J!tti - Itarotoss *vos£tI£iibc5l):£?rest parti of tie ftendesty 

do . do .. EillUtaos 6 s=;1bs 

Hag - Piftssplotu EOctgo .IhSerett parts fl lie BoEiay fre^desep 

do - ds ^ Eiiilcti<Ta*a=jIe* — 

Udid - PiawlTa ratiaaB _ 1X567011 parts of tie Brt=iay IVeadeacr 

do ~ 1 do „IiLi5bat5Data=splfc* •“ 

CtarS .. ^gas Cstaaag K5erei:t parts cf tie EoraiiT IVeddroer 

do da _,Esl2lcl2ra asrrples _ — 

Val BjS cio* laVlti , iDlSereal part' d lie EcnaVay Freddesep 

do - do _ E^dbifioa saoajle' — — 

Crssaopds i®DT*2oa2B5^Broaci K'trlet — — 

.. Salipris Fa^Ta» „.j d^ ... — — 


GaTsr 
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In tbe case of oil eeedi the avenge percentage of useful seel obtain- 
ed for all the samples e'^amlned (namely 298 in all) is 85*5 percent. 
That for the exhibition samples of the same is 94*1 per cent. Thus the 
ordinary samples of oil seeds used for sowing purposes are abont nine 
percent inferior to the exhibition samples. 

The climax of low qnility of the scad used for sowiog the land is 
reached, when wc come to the cotton seed. The average percentage of 
useful seel obtained for all the samples of cotton seed examined (name- 
ly 120 in all) 13 5G*7 per cent only ; that is to say nearly half the 
amonnt of the seed son u is buried in the ground as dead organic matter. 
This can be made quite clear by means of the following figures. 

Fig. Ifo. I represents 100 pounds of cotton seed as bought. No. 11 
shows the quantity of pure, genuine seed in the same. No. Ill gives 
the amount of bush, dirt Ac., in the original quantity. No. IV shows 
the quantity of damaged and dead seeds in the original seetl. No. V 
indicates the quantity of piure and gcrminsble seed in the whole amount, 
that IS to say useful seed percent. 



100 lbs. Puie, genaine Imparity, Damaged Pore and 
cotton seed seed id tbo hna^ dirt and ^rminable 

as bought same &c. dead seeds. seed. 

Thus wo see how low is the quality of the cotton seed, which is 
used for sowing purposes by onr farmers. But even this is not all, 
The proportion of inferior seed is really even greater than would be 
iDdica^'’d by these average figures} for iucluded among them are a 
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considerable Dumber of stmplcs of reallrWg^i quantity. Hence it is 
obvious that very ioferior samples mnst also be found in large nura!>er?. 
This is very clearly shown by the following smnmary derived from a 
consideration of all the samples of cereals, pnl«es, oil-seeds and fibro 
crops examined. 

Out of the 1133 samples of cereal seeds evamioed. 

9 gave between 30 and 40 percent ot nsefnl seed. ( *8 per cent. ) 

14 „ „ 40 and 60 „ „ „ (1-2 „ „ ) 

33 „ „ aOHDd fiO „ „ „ ( 3-0 „ „ ) 

200 „ „ 60 and 70 „ „ (6*8 „ ,, ) 

166 ,, t, 70 and S» „ „ „ (14'7 „ „ ) 

412 „ „ SO and 90 „ „ „ (37*3 „ „ ) 

399 „ „ 90 and 100 „ „ „ (35'3 „ „ ) 

Tims over twenty-eight per cent of the samples of cereal seeds gave 
less than eighty per cent of useful seoil while the average percent of 
useful seed is S4*5. 


In the case of poises, oat of the 716 samples e-varaiDed, 

4 gave between 20 and 30 pet cent of useful seed ( *0 per cent. ) 


5 „ 

„ 30 and 40 „ 



(•7» , 

14 „ 

,, 40 and 50 „ 



( 2*0 „ , 

20 „ 

„ 50 and 60 ,, 



( 3*6 „ , 

40 „ 

„ CO and 70 „ 



(Q’4 „ , 

02 „ 

„ 70 and 80 „ 



(12*8 „ , 

247 „ 

,, SO and 00 ,, 



( 34*6 „ , 

282 „ 

,, 90 and 100 ,, 



(39*4 „ , 


Over twenty-sis pet cent of the totarsamples esatniueJ contained 
less than eighty per cent of useful seed. The avenge percentage of 
nsefnl seed is 84*4, 

For the oil-seeds, out of the 296 samples examined, 



Over twenty-fonr percent ot tic total eamples of-oil seed cror'i 
exmumed nro ielow tie eighty percent slandord of nsesn! eeed ; while 
the avenge percentage of useful seed obtained 13 85*6. 

36 
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In tlie case of cotton seed the iigares obtained are most interesting. 
Ont of the 120 samples e\aniined, 


4 

ga\ e 

sBtween 2C 

and 30 jiercent of nseful seed 

( 3'3 per cent. ) 

45 



30 

and 40 ,, 

n it 

(37-d 

, „ ) 

i8 



40 

anti 50 ,, 


( 15-0 

. „ ) 

19 



oO 

and 60 „ 

,, „ 

( 10 0 

, „ ) 

17 



60 

and 70 ,, 

i» »• 

( 14-0 

„ ) 

15 



TO 

and 80 ,, 

♦> »» 

(12-5 

„ ) 

2 


>1 

80 

and 90 „ 

.. 

( 1 " 

, „ ) 


Thus 

over 

uiaoty 

eight percent 

of the total 

samples 

esammed 


sljowed Icas than eighty percent of oscful &eed, and over sitty percent 
of the samples contained less amonnt of iisoftil seed than the average 
percentage obtimed for the total number of samples, namely 56’7 p. c. 

One can now sec easily how the average percentage of useful seed 
18 not sufficient by itself to give a trae conception of the finality of the 
seed examined. 

The chief reason of this very low i>erceutage of useful seed m the 
case of cotton may probably be traced to the system of baying seed from 
n local ginning factory where all sorts of seed cotton arc mixed before 
ginning, and a great amount of seed is damaged by steam ginning. A 
very heavy seed rate has always been found necessary In India in con«e- 
<inence, to secuie the iciiiiisite stand in the field. 

The samples of seels eimmiued were ou Ibu whole fuirly free from 
impurities, but many of them, ei»ecially those collected from the Dec- 
can, showed the presence of weeds seeds. The weeds seeds most often 
noticed were of the following plants 

(1) Alysica7pu$ ragosus vern. 'Shecra' (7) Atgemone meticam 

vem. 'Pitala Dhotra' 

(2) IpOTiKEa sp. vein. *Bkowrt‘ (8) Rhinchosia minima 

vern. ^Padtal’ 

(3) Indigqfera glandulosa vern. Barhada (9) Ileylandia latibrosa 

vern. ^Godhadd 

(4) CGmmelina/oTskaUiiyetQ. * Kena^ Panicum isachne. 

vein. 'SipV 

(5) Celoiia argenha. vera, ‘Kardid (11) Eragrostis plumosa 

vern. ^Chiman ckara' 

(6) Anaiar^iGS sp. vern. (Iff) Crotolarta oritensts 

- vern. ‘And Bail' 
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Filially it may li) worth ivhilo to summarise the 
conclusioarwhich have been ilrawa dnriog the course of this article, 

(1) There is no 1 ick of apiireciation on the part of the farmers of 
the benefits to be derived from choosing seed from the b3st of the pro- 
dnco and the pmcticc is followed as far as jio^sible with miny of the 
croj's. 

(2) The seel ns ^owu, though fairly free from impurities, is not 
satisfactory from the jioint of view of genmnation. 

(3) Cotton 'Cetl gormmites waf»e ihxn any of the other seevl, and 

thi'' is due perhaps to seed lieiiig l»oiight trom local ginning mills. 
Prohilly tise best solution of t bis very difficnlt hut very serious question 
of the Mijq'ty of goo.1 cottou seed (ics III whit f luvo described in my 
first report oa the c\imiuitiou of the >eel supply of the Bauch district 
as the vjstcm of co'operilion. fh s i* a nutbol of securing 

gooil seoil iutrolnocd si'OQtiueoiwly by the ciiltmtors of tins villigo 
with excellent resuU'i, and is one of the bM evuuplci of the suceeis of 
a co*oper\tivo s^^tem among Inliui Mlhger-.. It simply cousMs in 
the cnltiiMtors of a Village, as ft whole, making nrrmgemjuts with n 
jjeigbbonringglu to treit their seed cotton fecpiritely. Jlich farmer in 
the lillige picks the best bolls of Ibo seel cotton from bis farm ami adds 
it to the lot sirailatly ptckel by the other firmers of the village. The 
whole lot is then tikeo to Uroich, gioael scpirately in a local f.icfo.'V, 
the manager of which has arranged to return the seed to the farmers 
without allowing it to be mi\evl with any other seoil. Tins is oaly i>os- 
sible because the total quantity snpplieil for this pnrpo'e by the co- 
operation of the ailhgers is higo enough to justify this c.iro on the part j 
of the glu-owner. The seed after gmniug is then divided among tho 
farmers aceoaUug to their share of the seel cotton and tins seed alone 
is ii'ftl for the nevt yc-ir’s sowing. 

This metho.1 of co-operating to TOuntain the pnritv aud qualitv of 
cotton sce-l wMch Laa been evolved 0.1 the spat 13 wortJiy of atteuiion, 
and it boems as if ft similar system iutn>.luc<il eUowheic m the Pre- 
sidency ia the most feasible method of remeduug the prcjont stitc of 
things, 

(4) Weevil attack acts very prejudicially cu the actual value cf 
thesecil. Owing to the 9crionsne«s of weevil attack ia pulse peeil, an 
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attempt was made to eae whether this coaid uot l»e eutirelj prevented 
by smearing with a heavy petroleam oil in small quantity. While 
this was injurious to the germinabon with cereal seeds, it seemed to do 
no barm to the pulses, and may lead to a satisfactory method of storing 
these for purposes of future sowing. 

(5) We ha\ e no special seed merchants, and taking into considera- 
tion the general lack of information, enterprise, and capital, I do not 
think, it will be easy to induce any private firm to undertake the 
business. The real solution will he foand only when the cultivator 
becomes his own seed merchant. This may be achieved by following 
the line of co-operation adopted by the farmers of Detral as described 
aliove. It would seem extremely desirable that any movement in 
this direction should be cuconraged, witli cotton seed in the fir<t place, 
hut nltinntel\ with the seeds of nomber of Ibo other crops grown in 
the Pre-ideiicN. Co-operation among the farmers when ouce xtarled for 
one pnrix«Q will soon enhrge its «!copeaDd take within its bounds other 
important heads ill tanuing. Already evistlng Agricnltnnl AsMieii- 
ticu might perhaps move in this direcUon. 




S -In Sitiaenis stUcUng Seedlings for tmnsglanllng 


The Novice’s Experiences of Agriculture 

BT 

R. Novice. 

article ha'- btien inspire 1 by the lUihtratioii accouipiQjiD" 
It, rejiroduced from .v pliotogwpii kindly t iken by Mr. Godbole 
of the second ^car oh'S -ifc the .ignciiltunl college, irhen the students 
of his own \ car were toilm" ou the firm, fall of the enthn^iism and 
spt ftt ivhrci « frtfff’ ihag kiodi^^ in an appreatice. The students 
are seen engaged lu trail-planting ouioa’- and the picture serves as a 
meojeatotothemof their work and ought to recall happy memories 
when, to beguile their leunte nioraent^ doriDg the vacation, they tnrii 
to the page- of the Magazine, 

“In the sweat of thy brow thou shalt earn thy bread”<waa the 
charge to man by bis Idukcr, when He sent him forth into the iriJa 
TTOrld—a charge whose fulfilment is m no one better displaj ed than in 
the sweating farmer. The students of agricnUure at the Agricnltnral 
College are not merely told of this, m the course of lectures, as a theo- 
retical fact} tney are apportioned a task by means of which they can 
personally experiment and learn, for a surety, the lot of the farmer. 

Theory constitutes a Urge portion of the agricuUnral course hot 
the practical work forms its chief factor. Of all their concerns to the 
second year stndents, for example, their little plots are their greatest 
care, causing them as much anxiety ab his own large fields as to a 
wealthy 5'’ic/,ar. It is the practical training m the farmer’s line, 
that makes the stndenta seeking their education at the Agncnltural 
College to know, when they have pas:>ed the course, not only 
scientific agricnlrnre and how to improve the pre-ent methods on scienti- 
tic principles, hut what is more imiiortaot to know the difficulties and 
Intricacies connecte«l With success iu this great mdu'try. The Collet '0 
-ends them forth with an edneatron boon of e'cperieace— <tu education 
which instils into them the right feeling they should have towards the 
farmer and his occupation. 
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Tlio toil ou the farm results to the students who tngago lu it that 
agr’calture is not all an easy path to happiness. It teaches them what 
care and alertness are necessary for real snccess. They sjwed as the 
monsoon crop — Broach cotton — well selected hy Prof. Knight to 
enable them to realise the care and management of a crop most suscep- 
tible to good treatment. They took up the work with alacrity and 
prepared the land by means of several harrowings and manure till the 
rains allowed the seed to be sown. Though it was a first venture, the 
sowing iu rows was fairly well done. But all the labour seemed doom* 
ed to be of no avail for the rains failed. To help the tender plants 
against starvation under these circumstances, the students had to make 
an attempt to conserve at least the little moisture present in the soil. 
They effected it in some measure by mterculturlng the soil. Yet a 
more timely recourse to this may haie proved much more successful 
and prevented the b ird pan that was gradoallj forniiug in the lower 
layers of the soil. Another trouble arose, occasionally, in the sh tpe of 
pests which bred fieely i and hence at tlie end of the year they bad to 
hear the disappointment of a poor cotton yield both in quantity and 
quality. What has been the lesson ’ To be prepared for all emergencies 
and to readily to task their wits to meet them boldly. 

The cold weather crop was onions. The seeds sown in clean, well 
manured and well prepared beds at the end of .September, with a regular 
irrigation at the hands of the students every ten days, were ready for 
transplantation about the begioniog of November. Here again the 
students pnd forth their best energies to get ready a senes of well pre- 
pared beds for seedlings to be transplanted and when all was ready 
the work of transplanting commenced. It may be rightly said that 
the importance of economy of time, the rapid use of bauds and legs, the 
principles of proper irrigation could never have been better studied than 
m the course of this operation. And above all the co-operative system 
on which all the plots were worked at, was a demonstration — obvious 
in itself^of its absolute need m agricnitare. The daily labour of siv 
to eight hours for several days in succession gave the students to know 
what it means to work in the fields, difiScult assuredly yet causing silent 
satisfaction to the heart at the end of a good dajs’ work. 

For all their endeavours, the plots seemed to be thriving well and 
appeared to compensate for the disappcontment over the cotton crop. 
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Witit irrigntion every ten fhyd flmlclein wec»lin^% tlio whole of 

plot'* Lvl a fine look of j,'recnery. Bat here n^vn, when nimo-t at the 
CQ'l of their hliOnrrf rin in-ert pc^t— tlic tiirip- — rome-i to mar it^ 
Kicce'‘i. The cnn*e of thla inwyjo w ditFu u!t to a«»-cttain hnt it came 
at a time when the p'diminary cxaniinitfoni o<cupicri the Inndi au'l 
attention of the i«tn‘lentH. Timely rcmMy couM not (lO ''iven to prevent 
itfl ipread and further invaimri. Again, a lc'"Oti Ijow every niomcnt 
the firmer mn-t attenl to Lia CeMa to prevent the forte of nalaroV 
parprye atticka. 

“ Thefc’a a j)er(.nrii.al noLlcnc-'i aiwl even rarrcrlnen in work” 
rayp Carlyle. Ami'Kt the bnrjen anl ditficnlliea of cla'-a work, tlic 
larm work rei[atfetl of the rtnlenti baa ly.en to tliem .a l•OIIrro of deep 
concern and they undertook it right Iitartdy la tluj hopi'a of bright 
proap'’* ta and brilliant nacce^a The yeif «eema to Lave been eapocially 
iiard on them, yet their honest work, let aa tm-t, haa not been in vain. 
The nolleoe^a of their work reniaiot. They have attained from it 
a Ic-pori of world— wide im|w»rLaoce— sympathy lor the Lard preas- 
cdlobonrcri! in the field'. Thw li indeed a matter of rongratnlation to 
them. 



College News and Notes, 


TE hare to Iz-nder an atioloT^ to tra? snVcribcrs fo; the delat in 
'[\l \l, i e. ■“ 

the U;a5 of the last nnafcer cf the Mcgizine- The delay ara 
cac«ei by the aery late arriral of oae of the p'ctnre fclocts that ara* 
ordere=-l. We reiTvt al«o that the pres<*i.t u*us is cot oat in time, 
thoa^b for diSerest rea-rc*. TLe inanecers anl editors hare Lad 
Terr little leisare to -fare, couieqnect oa the approach of the ITniTersity 
exanuEaboai. Thoajh late, th»»y LaTe tri»d their l«®-t not to tai the 
patienea of their rcalsra by gtltinj the combe? ready as &oon as they 
ptKsihly coald. We tm^tthat thi« Trill plead enoagh for then and 
that oa? sal^erib“r» arfll not think ill of a* for haring kept them 
■waiting. 


The prereatnaiab^r wic-IsoptheTcinl Volnms of the {fagazme 
and we are gU-d to ay at tha stage that its popolarity has he“n crinced 
hr the lajge adijtioadcnog tbs c»xjn9 of the year to the U*t of its 
snlscriben. With icis is*ae, the college aedrities aho cease till 
Jnne- The college cospie ended on .Jancaiy 30th, and on the 1st of 
FebnujT the preliminarr eiaiaaatioas commenced — mnch later than 
nsnal. They contincei op to the loth, and as the final examinatiois 
hare not been postponed simoitaseocsly rrlth the estensioa of the 
term, we hare cot bad the cioal length of time to get into thorongh 
trim for them. The preliminary examinations "were held in tie 
College hall. The sorronndio^s and the ‘trict discipline riade ns 
beliere we were actually in the Unirei^ity. The resolia gire ns hopes 
to see some rerr gool ssccesses in the final examinations, and aho a 
good average on the whole il^ as nadcahtedly will be done, the best 
possible 1^5 is made of the little time that is left- 


The general topic just now is ** Hare yon finished your porticn.” 
ThU constant reminder, cne to another, does necessarily indoce one to 
^re himself and the questioner, a sati-tjctory answer as soon as jo®£5' 
Ue. It L> cur ardent wuh that In- the lltb cfJiarcba brood smile and 




('oLLEf.K vsr* 255 

« siaurfd “ vw ” Will tli6 aiswer cf all ffleu tL(»jr m^et at the 
CTniversitr for the test nntch. We wish tbit everr one will hare 
pleasant times m Bombiy donog the exainmatioa west. 


Tie special stnd-nts of all the classes have this year an examina- 
tion in addition to the p*eliminiry. The examinitioiia commenced on 
the 2Stb, Fehmary and will coatinoe till the Sth of March. The 
training of the special staients ts in everyway eqavl to that of the 
University one-, an eqnxl stanlini beingalso rei^nired of them in the 
examination^. 

The short contse atndenu have alvj conipletal their coarse and 
moat of them have tared very well m the »ertiScate examination’*. 


We expect to Live among Os some more stodents from Ceylon as 
the Ceylon government haveiostitoteilfoarschohrsbipj toentUe ethn'i- 
asts ino'.'ricaltiifo to receive a tbor-’iigU trainini: at the Agrii’nltiiril 
Collegehere. It mikes n-* proial tLit .>«r ri.llege his heen ihoseu 
for the pnrp’ise hy the < 'eyloa government, and we feel a«snre I that the 
iiew-coroers will find thern'clves comforfciUehere in every respect. We 
Live alreidy two yonog men from Ceylon who are now thoronghly 
acclimatUed and who have derived a distinct benefit from all they that 
have If.imt of Indian agricaltnre. 


We are extremely glad to see the names of Me-srs. Ramrao 
Kasargoih* and H. K. 2Iebt v aa Examiners in Entomology and Phvsics 
for the ExaminitioEs m Agri nitnre. While congratnliting them, we 
hope to see them bolding the hononr for many years to co ne. Mr. G.D, 
MehU was alreidy last yeir Examiner in Chemutry and we are glad 
to see him appointed the same again. 


To give a glimpse DOW at the past quarter, there was nothin-^ in 
particular enacted except that the atndeuts met in a genenl assemblv 
to discnss ard settle upon the principles to ho adopted in the diatribn- 
tion of the medals presented by oar esteemed friend Mr. FazalHaqne 
.iVhmed, of which mention ha* already been made in a pa«t issue, .i.g 
3" 



Tni A<!nJCBr.rUR\i. roii.Bci{ lilACHziNK. 

(Icsirftl liy liiin, tLi' lUfciUK are to lie kiiovrn the Alimed-Maan 
incdaU- Uc aUo, with the idea of indacing thorough fellow-feeliug 
among student», and aUo of creating a desire in them for further- 
ing the interests and maintaining the prestige of the College laid 
down several conditions for competition. The term puhlic-splrit 
embodies all that is contained in them. He left it, however, to Dr. 
JIann to adopt the best method for selection of students for the 
honour. The meeting was therefore cillel hy Dr. Mauii for this 
jmrpose and it was resolved after much ducussion that every individual 
member of eich ch«s should vote by ballot for three men from his class 
fiilfiUmg the required conditions ; that from tbe»c, the first three with 
the highest number of % oles slionld l>e seleefed .and that ft special com- 
iiiitteo compO'Cil of the three profeS'Or-*, Mr, Sahasmbiiddhe, the* 
general secretarj , and one student i.electe»lby the Principal to represent 
eaib <'U'a 'hoiild make the tiQ'il Kclcttiou from thc»o (lomiintel hi the 
stiilciits. Tins principle enables the'tiwlent'- to send np for nomlintioii 
th'Hfl ino't popular, and prevent* any unpleasantness la allowing the 
sUfI to gi\e their ludgmeat. There was a prettygreit eiitfia<ii«m oier 
the whole affair and among tho-e bcntiipfor nomination hy the stsdents, 
Messrs. Bbadkamkar, Troho and Masanl were selected ns meiUlUsts 
for the B. Ag., S. Ag. and F. Ag., classes respectively. This honour, 
the first of its kind among u^, enght to stimulate every one of us to pot 
forth our best energies for the glor) of our Alma Mater. The lionour 
is a weight) one and of pist the kind to infuse into the students a love 
for the iiihtitntion, that is trying to make men of them, a sense of feeling 
and sympathy for their fellows and an endeavour to build U]) a character, 
which will command the reverence of all, when they leave the portals of 
tlie college, and which will reflect the greatest credit and houour on the 
iustitiiMon which has educated lliein. Wo haie no doubt that it will be 
the desire of every one in jeiTs to come to join in healthy and ‘strenu- 
ous competition for the prize. 

We cannot but offer our heart-felt thanks to ^Ir. Fazal Ilaqne for 
.V.i# isjtkkt^ the pivs'eeisihw. 

bo glad to learn of the success witli which the first nominations for the 
ined lU li ive been made, and to know that the meilals are and will ever 
remain a subject of the deepest interest and great pride at the college, 
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lit cojjiiectioii with jtrlzcs, wo fed luipjt} in litiving to record the 
LJiii\ ersitj' honour g.uncil by Mr. 0. V. Sauc, Denioustr.xtor ou the 
L’ollegt' I'rtrm. Ho Jtas l*ceu given the Adibnrner prize for au esstvy on 
tho ‘improxement of IiuUan cattle’. The recognition of the c^say by the 
Uuix'ersity is a <ll'tiact proof of the xiftlno of the information it contains 
led the principles for improvement it laji down. Hr. S.uic’s tssay 
lathe “ Iuc^e^sc of lutlun cattle” has been imblishcd in tho second 
\olnrao of tho Ma-jazine, for which he Imcanicil tlm prize nml it onght 
to be u matter of great s itisfactlon to him tvs it sincerely is to ns al! on 
the further distinction conferred ni>oi\ him for a very original work. 


Soon after the preliminary c<ammatious l)r. Mann went on tour 
to the Ratnagiri district for the cv.iimiiatiou of the hot springs existing 
there. lie was absent from iis for a tortiiight. He has we are sure 
collected a mass of matcnal, in the course of Ins scrutinizing examina- 
tion, which will prove of great value in tho line of research* 

Mr. Barns will shortly bo going home on three months leave. 
We wish him a safe voyage homo and a speeily retnra to the College, 
fall of new vigour aud Ucaltli to resume his scholastic and social duties 
among us. He is truly the life of tho College ns much iti the class as 
oa tho playground, and were it not that we too will ho away for the 
NTications, we would have mlsscd his pre'Cnce very ranch. 

Mr. Knight kis recently studicl, after deal of oxpenmeutmg, a 
point m connection with the working of the Eogluh plough which will 
revolutionise all the ideas and methods hitherto followeil upon. Ho 
has found that good ploughing can only be effected by “ balancing ” 
the plough. This “ halantang ” leqmres a practical study though 
theoretically it may ho put dowu os the steady and easy working of the 
plough full ou its shoe. Tho subject has become all imporLant to the 
students who may he doily seen working at the ploughs on this 
principle. A now set of ploughs, manufactured by tho firm of Rad 
Sackof Germany, have recently been brought to the Farm and their 
working esporimented upon. Mr. Rnd Sack himself has been honour- 
ing us with a visit and giving demonstrations with his ploughs. They 
have proved th^ir clEckncy for our soils aud will probably be soon ini 
traduced. 
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A serioui lusect pest lias recentlj Msittdour Farm. The thrips 
have attickei all the oiiioo plots causmg considerable damage. Luckily 
however, their adveut luis been when the onions bulbs have on the 
whole sufheientlj developel. The onttnra must uCLessarily be very 
much .ifiected. The ciuse of tliniavasiou is not definitely known. It 
IS in faot the first oeciirrence of its kind on the Farm. 


The senior manager ind editor are it the eud of their course and 
Will leive us shortly. At least we expect them to do so in the prospect 
of their expected success m their cxamiiintious for the degree. We 
regret to think of their going away as they were most useful members 
of the fliagazme Committee. Mr- Golchale, as manager, has been the 
mainstay of the Magisine, working for it most arduously. His sincer- 
ity m its cause may he judged from the success our jonrual has attained 
during the year, in the locreising list of subscribers and the vastly im- 
proved finance-,. He (Icsecres our special thanks and not less our editor 
to both of whom we hope wc shall have the pleasure of offbring our 
thanks agam nud coDgratuktions in the next number. 


Here we usk to be allowed to remind all our subscribera per- 
ticul irly the students, that we are in great need of tbeir co-operation for 
tbe iip-keep of the Magazine. Wo ask the students especially to 
endeavour to send in contributions. Surely, we do not expect ekborate 
experiences and experiments from tlicm, but they may occasionally 
find in the course of their observations or their study, something worthy 
of record. We rely on their making the best lue of their holidays iu 
the collection of matcrnlfor articles which they might contribute. We 
slumld he very much pleased to sec oiic students Inwing siacerely at 
heart the sucic&s of the MagaAine. 


In couclusioii, wo tLauk the retiring Oomnuttee for their good 
work in the can«c of the Magazine. All liave rendered valuable help 
aud they have certainly been well rewarded lu the gradual spread of 
the Magazine. 

While gomg to the Press, we hear with pleasure the appointment 
of Mr. K. S. Uiremath, B. Ag.iu the Pronncial service, as probation- 
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aiT Deputy OoUeclor. Mr. Uirematli wa> a brilUant etmlent of fb« 
Lk)Ue2e au'l has always coutributeA to tLe uii-keep of onr Sfagazine. 
While c^'ujratulatiDS Mr. Dircniath on Ui^* appoiutmcnt, wc -msh liim 
all success m the fafnre. We liojie to ijive a short acconut of Bfr. Htre- 
luath's carecn'a (ho ne\t oumhcrofthe Hhtgazme. 


The College Gymkhana. 

We mn't toafe's that au ait of "cneral passiveuess has pre- 
\ ailed m this deiiartnieat dnrio^ the quarter. It is natural, there 
should he some phjsiisU iuertne's when the ineutal actnities are put 
to a se^ ere test. Teams however attonls a gt>od telaxatiou to the stu- 
dents after a hanl day’s work. The Reading n'om even has tomtits 
patron' to say nothing of the other branches of the GyinUiana. 


Tbo Debating Society eade»l Us procectlings with the lecture on 
the ‘•Mannrial resources of ttic Bombay Presidency and how they can be 
best utilized by Mr. V, G. Gokhale, Superintendent of the Farm, 

AU the department' of Gyrokbaua, it my he said, have been 
successfully managed by the various secretaries to whom general thanks 
are due for tJieir energy they ba»e<ltspUy€<l. Tbo task has been by no 
means an ea'y one for some of them, considering that they had to seek 
•’pare moiueots fiT it fnHii their studies. Their work is all the moro 
commemlable for it 


A final word for the Debating Society. IVe trust that the students 
will return in Jnue determined to work earnestly for it. The Society 
is just the place to gain a bureau of information collected by the 
different lectures, and the only way to do justice to the exertions of the 
lecturers is for e\ ety student to do his best to be present for the mcet- 
ogs, and to enter into the spirit of the debates hy boldly speaking his 
sentiments on the subjects under discussion. 

If each student considers himself an important and necessary 
actor of the Society, we caa surely hope to see this Society the best of 
its kind in all the Colleges in the Presidency. 



.iiiproved Agricultural Implements, 



Over 4,000 of our Implements arc now in use. 

Wc manufnctttrc in our otm Factory the following Implements 


Cliillcd Iron Plough 

No. 0 

Rj?. A. f. 

,jO-S“0 

tl !l U 

„ 10 

S8-0-0 

» M It 

« 12 

lO— o~0 

'}f n n 

„ 13 

H-0-0 

Hand ChaS-Gutter 



lC-6-0 

Frictionless Roller Bearing Iron Pulley for 
‘Water-lifts 

8~8-4l 


SIode!s for the next ecasoo are now ready and embody subitan* 
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' I » ^ notice to Contributors, . . • > 
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mn linnlly holiovoiJwtt tho I’ooiu Ajjru’nlliiml Oollo^o 
z’me, first witli wtHuloraWo troi'iitfition in \ nsti h*v\f 
yfurly, fills h'id roichivl ils fonrlh volmutf. J'lirfi yi’.ir fins soon «u iu- 
creaso lu »ufiscnfii.'rs» and wo tfiink, also an iim'rovowoiit in tfio 
MaiJiwiiio. Now, it fins a nrculatlon in nhnost ovory] jurt of Iiulia, 
wfiUo copies also j'o to Europo ami Aim'rini, Tfio aUwU’nts ami 
rtAfi'fiiwo itocil rctiM'u, in our ojnmou to conKratuUto ffiomsolvOi 
ou t)u3 pufilic approoialfini, wfiioU htuo luiulo tfio Mivj,'n 2 ino a 
financial snreess, 'I'lio volnmo of ^YWcU tfiH h tfio first mimK't will 
1)0 foniul, wo fiojM), in no way Iwfiiml its pnslccfssnrs liotli in tfio 
interest ami in tlio valuo of its contents. 

In tfio jirtfsont nmnlior wo efiouM like to mil attention to sovoral 
articles. Tfio first oftfio>eis timt on tests mido in tfio ilraugfit of 
various plomjlis, fiy Mr. S. B. Butnni, recently AssiNtuit Pttilessor of 
IMiysicji ami Matfioiuatim nt tfio iijUego. To nscertain tfio amount 
of work tenuirO'l to pro'lnro a smnlar tesnU \)y tfio implomonts in 
ordinary use am! by tfio most types is a matter of, groat 

Imiiortanco. Tfiero luvo boon, fiowoier, groat dilficuUios in doing 
tliis. Tliomctfiol of yoking indigonous imptoments seemed tomiko 
it almost imjio^sibfii to get exact data in their case. Mr. Ifiitani 
has, liowovor, worked out a mctluMl wfiicli seems perfectly salisfaetory 
in comparing ploughs mulor similar conditions, and by a statistical 
treatment of tfio actmvl figures obUiuoil ho fiasatrivoil at very imjiott 
ant couclu'ious. So fat Ids figures only ajiply to two j)louglw, but 
wo fiojw that Ids Huecossor will coutimw tfio work, and botbro long 
give us nntcri'il which will placo tfio fiituro devolopment of implomonts 
sinlablo to Western India on a soniul l«i3js, 

^Yo would also call altcutjou to the jviper on tfio cottons of Gnzarat, 
for which we liavo to thank Mr* K. 1). KnUoirni. llitliorto, wo know 
of no similar close and detailed evuniiialion of tfio fiiuds of cotton grown 
iu tfio various parti of the Qiuarat districts. Qonerul statomoiit.H luuo 
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cniallT safHeed. Bet cos* with the eij^rierre ai:d obssmtiaas cf 
31 t. Kulfcana at ccr disjossl, U will he p>£iUe to sx«it with fir Dore 
coefiieace than lefore of qcesUTQs relating to the cottons of Gojmt. 

Another matter wfcieh is of some importance is dealt with hr 
Messrs. ChiLber and Kotwal, tandr, the growth cf waterplaats. la 
some parts of India, and cotablr, we beli're, in Kasbeur, tbs water 
plant TrsM iis/iVosa i* a rerr lopjrlaat caltcre la the large area 
of water which occur tt^re, — and foani a tery Talaatle sapplr of fxiJs- 
The areas of water ia Westero In la are luaitcl, 1^ Mr. Kotwal has 
shown that a cearly relatel p!ant cf the same geEasisal-o caUimtei 
ia the Thaaa district, and appears to h» very prodtalle. The matter 
is certainly worth tl.e attesti')!) of tio*e wLo want to eiploit new sonrees 
of fool snpply, anl cf p*oitab!e agrimlfnre. 

Bat we «opj/>.< there i» eo matter cl wLirh qcebticcs are more 
often ajVrf by caltirato*3 in Weatem lulL iha- tfce iaproTcmeri of 
the water-scpply for irrigattm. Welb form Ih* greatest eoarof of 
water for this i-arjose by far. Bat msay welN ure faDores. Maar 
are stopp^ because the fort* a*e sifh as to Js"t]. tie energy of the 
owner cf the Usd. Aoy apjamtos which wiM riheit easier in the 
least degree to get water with lessdiSccliyL* an important acqnhi- 
ti'Q,-c*j«ca!Iy if it U wnthla the tseans >f tmtl) landowcers anl 
£irni*T?. Mr. R. S. Icamdsr disenl*^ intLe|re>ent naaberatyi^ 
of simple boring cachict wh'ch has leca mtd with roceess by the 
Dharwar Slcnidpjbty, aid wbiiL may Lirj some fetare before it in 
place* wbich lie cad*: sinaar p-^'yicai cctdityio*. 

Aswewetethe r.’e.'‘nt note (Jaly Ijjh) tie greater put efthe 
Bombay Presjd*ncy has bal lair rain. The Kcohaa, Go^uat, Katiia* 
war bare prcsriie at least efaftir searcn. ‘With a Urge put efthe 
Deccan it is far otherwise, l/xal rain Las fallen, — lot this has leea 
very light. Many jarts bare cot sown any crops whaterer, thoegb ia 
a Eormal year the*e wool] late lea m the groan-i by the ratlllft of 
Jene. Fodler is at Umlne prices the qaetatioa for lin^i ia the 
Poona lazaar l>ring Rs- 35 per <a:e tcalr&i mall bondles. Cattle are 
sums oi tie 'em 'Jit. 

hare bearl of Eh**p hiring *old at rae ansa each,— with eo Layers* 
And thes the riteriea is daily becemisg more and mors anztocs. 
Eef-« this c;snb»r rsaches ocr fab*crilArs we still hof*e the 
nay bare changed. It is stfll rat too Ute to secure gcoi croj«,— let 
erery day the chance d'cre^es. 
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*' A New Plough for Deep-Ploughing.” 

RT 

G. P, Kcatlngc. I C. S., C. I. R 


«^EEP*PLOUGIU^(i.— TheiliflictiUy of plonjjliia" ileep by mc^u? 
^ of direct tnclioa U \roU-knovra. Ith\« b.'ca e>tim\tevl tb\t 
m ^onlO soils iu Europe it rojmrOi U botse» to ploasb 1 ft. 7 itu deep 
with direct traction, aa \ that bjyoa I this uaaibsr of lnrss» prictic:illy 
BO ad\'unt.\^ e\n to giiiicl by ailhug further hor^ea to ths lexua, oa 
account of the loss of j¥jwer which mu^t of n5ce"lty rcsuU whoa tha 
tOAm is iucreajed. This dUhenUy is siverely fcU in same tracts of tha 
P>ombay rrcsileucv where lha cultivators htbituiUy ploa/a abaat 
10 inches deep With the la'ivy woolcu plough, aul U'a up to 5 and 
G pair ofoxcu to do > 0 . The same diftiniUy i' fouul iu xaaany pUcas 
by sug'xrMixne cnltiaatofs who wish to p’ough 1 ft. deep. The iutro- 
ductiou of wxrious ^utterus of tnm^wrc't plough ha> doae much to solve 
the ililhcaUy ; but it hts baea foaal thit there are some stiff bhek 
soils which ate very ilithcult to plough ia the hot weather, aul that 
for eradicatins Aur4'i?i grass (cyit* fan from deep black soils 

it U necessary to go deeper th\u a fivrt. Tho lUih'uUy i> greatly ia» 
creased by tha size of tho cUxls of c-arth wliich are turned up by tho 
plongh; and which are so Urge aul stilt that it is alma't im^^ossibla 
for the cattle to walk over them. Iu onlcr to tackle this preblera the 
question of steam ploughiug h\l be*u eoasi lore I, but tha dilhculty of 
finding the funds (R». 4U,0X>) lor the trill w-ij too groit. It was, 
therefore, decided to try a Urge biUnec plough with two gearings, and 
the plough and geuiiigs, a> shswo iu the pictures, were o^lJrei from 
A. Hiyic, Iiaaco.xrt (Ui>e), France. The cots.*, was a« follows; — 

Its. 

Two gearings with all accessories ... ... 1,ST5 

Two small ia>.k screws ... ... ... «. 6* 

Oao (breaking up) balance plough (weight 656 

Mlos ) ... 596 

rmeting, picking, etc. ®5S 

Freight to rombay ... 529 


Torn Es. 


... S,100 
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The plongb h*vs b«n in n<e for two montlis in the blich soil area in 
the soath of the Bomlay Pre'iiencr. It h^ two cables, each 230 yds. 
in length joining it to the geiring; so the gearings can be filed cp 
abont 220 yds. apart, and the plongh works slowly froni one to the 
other, opening a farrow l(im deepanl Id in. broil. It does Tcry goal 
work, and aflbnls an excellent m*an< of dealing with black soil infest&l 
with deep-rooted gri<'e«. It offers an ei»y loii with one pair of good 
bnllocks on each gearing. The only thing agtin-t it is that it works 
aery slowly. It ploughs 11 gnatbis in 9 hojr-. This, of conr'e, 
means a short day for the citlle since each pitf anil only b? working 
for tj boar' ; and the working day might eadly be extended so that 
one-third of an acre eortll be p'oagh*d lu the day. The possibility of 
working a two gang ploagh in this w»y will also bo oonsilerei. Xlein- 
time the plongh has met withtho warm approral of Urge cnltiratofs 
in the Dharwar D.stnct an! mint are de<na)a» to hire tbj tackle at 
the rate of Us. d a day and to work it arilh their own cattle and 
labonrers. It i- at pre-ent b.nog hiral oit at Ui. lOd a month with a 
man to look after it. 

Taking the>e rates, ani the t*-bonr day a» a working basis, the 
net alcantage to be gamel by n-mg this plongh works oat as follows. 
It will ploagh 1 1 acres in 40 days. 

Hire of ploagh for 40 dira at III 3 a day ... .. Bs. ISO 

Wages of one man and two boys for 40 dari at Ba. I 

a day ... ... ... „ 40 

Hire of 4 bollocks for 40 days at B'. S a day „ 80 


TnAL ... Ki. SIO 
Co-t per acre ... Its. SS (aboal) 

The rates given above have parpo-ely been pitched high, and the 
figure per acre Is an outside one. If the plough i' worked for six 
months in the year and Ro. 3 a day charged, it will bring in Rs. 541) 
a year, or abont 17J per cent, on outlay, which will allow amply for 
mterest, depreaation and repairs. 

As against Rs. 22 jwr acre for cleaning land by the plough the 
cost for hand digging is Hs. 40 per acre j and Land digging does not 
go sodeep ns the plongh. 



Water-Supply of the Eastern Boniliay Karnalalc 
and the “ Boring instrument." 

1.V 

R. S, InAcndnr. 


)TT i' a nnHor of oommou OT|>eriiMii*o to tinil I'WpU' oftoa 

pBiorj’inj^ fioiit iW of tUo Kafnatvk into tlio 

wMennart-<tosookthojrfool. Tho fuhiro of iTiH"* imhuwl h\ tUo 
uncortaintv of nmfitll H tlio ohiof ch»vo of tlii'*. Irn^T'lioit Isicilitlo-^ 
aro wnMn the^p inctji 'vliioh, runtnm'l witli the* nnotirt-unly of wiu- 
faW, m fv^WNaUoa. 'IWvoWmtot v\o\iW U\a 

hrotlior^ foola doubtful an to whctlior hn hU»ur ouU K* at tho 

o«d of tho )' 0 \r, atid contout-* luaiNclf wilhiMn'li'-'s e\tt»n'lvepHlti\t\tio». 
Tho Itouefit ho pot-*, ii iu im'jH'ftuni to tho hhoar Iio pponla I'vor his 
laud. Asa result of tluH wo bOo tho ofl'TOvaTuns laauius aud llu' 
eworgonco of holjtU'-is i*o<>ido fwni thoNp tmds into thtvso whieJt aro 
bettor oir In many rospoct-*. In a w**a!, irri^tttou f uulitios uk* Jieee-.* 
8\rily rwiniml in those tracts as it li h'umd our nieiU'^ to eoutwl tho 
rains. 

Tho esteuMou of canal irwipitjon is nMnetod m miny n''sjioets ns 
U is maiulj* dei>o(nient ujhhi urest natneut ^•'er\o^rs. Kocourso to 
well-irrijrdion will hive to 1 «p ha I m thcif ahNOnei*. Hut nuny 
dillicnltii's ha\o to bo faced by tho castora o«Uhatt>r in sinkinj; a well 
in one of the slrijw of his holdmj;, Tho chief t'f tliem may bo aiiuli 
into two main factors, uaiuelj ( I )c.n*it il and (“ ) nueortaiuty of obtaiu- 
inj: tho Wider oven if tho wells art' sunk. The intrislnchon of tho 
Tn^<i! system Ins renuned much of the ddlicnlty aU'ut CAj*ital, The 
cnltnidor, besides, will run into any dej'th to obtain the cai'dnl if ho 
is ossunvl of tho ceetainty of the uwderowuud vtre\m. 1‘ut tho uvun 

diflicnUy lies in tho latter. Many dexn'es for Wlde^lit'ls haxoboen 
nndo but we know comi»arativoly little of tho instruments which 
with little post, can tnw an iindergromul sln'orn. 

There is a sect of pox-^de which professes to understan I tin* How of 
underground water. Ihvt tho attenipU they mike to iudlc-ate sviit.ible 
sj*pts for wells uro nflon fiilnres, Tho ngrienUurd department has 
rt'cently intrvxlnecvl a machine, tho water-fimler, which is constructe*! 
to trace lh« depth amltho hwo of the nii'lerground cnrronl. KxperN 
lucids as to its usefulness aro under trial i ami if it proves successful it 
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cafl bp SJUJ that it will b“ of valoaUe help to thcHe who wish to eink 
wbIU bnt who are CrustratM io eae or more attempts. We notice in 
many places la the eaat Karoatak la Dharwar, in Gaiag and Hon 
Tainkas and also near Bijipor, wells th-at bare gone below fifty feet 
without a drop of water in them. In others the water-supply is scanty. 
Sloney is lost, labour IS wasteil anl worst of all the cultiTator is de- 
pressed If there be an instrument wliich with bttle cost 'can make 
tnal borings and determine whether water can be got in a certain 
locabty it will remove the greater part of the difficulty tbit lies in the 
path of the cultiiutors. 

Sneh an m«trnn3ent attract^ my attention at Dh-irwar during the 
last snmmer vacation and it seems to give fair hopes. Tb* following 
is a description of the lEstmroeot. It is b*mg usel for the municipal 
W4ter-«apply in Dharwar. It make^ Irtfings nal"rgrand anl hence 
13 namel the * Boring io«tniment-* The borings are made in the 
existing wells which are more than CO feet deep witnoat a gool supply 
of water. The scheme wa« to make borings uadergroonl til! a forcible 
corrent was obtained which would fprDi-*h the well with a good water- 
snpply. It has teen 8ucce<rfiil in certain cases, and spreially one well, 
* the jubilee well ’ as it is calle>! is soppliel with a coastaot fiow of 
water in a pipe three inch's m ditmrter. 

The in'tmmeat itself IS of a very simple construction. It consists 
of a «occe«*iOD of iron rols each ten fret in length, two inches s/iuare in 
section, which cm be Gtte<l into escb other by means of bolt and not 
arrangement. .\t the end of this soccc^^ioo of rols a tnring tool is 
altacbM. The bonng toils are ofdifierent shapes modified for different 
strata. These can be clearly seen from the illustratioa*. Fig. 1 u a 
cylinder of strong sheet iron clchp*! by a valve opening opwanD, Used 
in sand or loose earth. 'Wben the tool is working the valve opens and 
the sand or earth oolWls in the rwlinder ; l«t u hindered from falling 
by the valve It can also be use*! to clean the holes wh“re chisels have 
lipen nsed. Fig. 2 represents an op^n auger and is used in clay and 
stiff soils ; Fig«. 3 and 4 are osol in still harder strata. Figs. Saod 6 
arc calKl S and T no*e chisels respectively on account of their shape 
and are work*! in rocky strata. The <Aher parts of the injtrumer.t are 
mere acceS'Ones. There i» a worm auger (Fig. 7) used before the 
cylinder for Icoreaing the ituffin the l/ire-fcole ; a spiral worm (Fig. 8) 
for extracting broken lols jand a spring dart ( Fig. 9) for bringing op 
|nr>« from the bore-hole. An irra rad with a swivel at the top as re* 
presmted in Fig. 10 is fixed at the top end of the succession of rols to 
facilitate the lifting of the whole instroisent af work. * 
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■\V]icu the work is to bo commeorcd, two po-ts nro erected nt a 
distance of ten feet from cacb other and a tiiinl is fixed across tliem at 
a liciglit of six feet from tlio ifronad. If the lioring is to be made in 
tiio existing well as at Dliarwar the third jMst c.ui bo inserted across tbo 
well iu two boles made in tbo side-svalls lu tbo middle of tins third 
post there is a cli]! winch attachrs the hwivel-rod having a chisel suited 
for the stratom at the lower end. The clip with a portion of the jmst 
is shown in Fig. 13. A pair of handles wifh screws for attachment as 
represented in Fig. 12 are tlien fixctl to the swivel-roiI jiist below the 
cross-post, with weights of nearly one inamid on each ^ide. Three 
special handles arc then fixtHl below these handles and are turned 
TOimd by three men, Fig. 17 represents the whole inslnimenl fitted n 2 > 
for work. 

The boring tools are to bo cliangt-sl noaa and then whonover n now 
slntnm or when the sUitf an iho hole is to he loosened and removed. 
A fresh iron rOkl will have to be fi.xe.1 l»ctwcc» the swia el-rod and the 
boring tool when it lias worked to a rtiiflicient depth. Tlic instrument 
will have to be liftoil np diinug tlicso ojicaations by means of a rope 
jiassing over a pulley through the (twiacU 

>Thea the boring is to bo made in firm 1 and no prcc antiou against 
the sides falling in arc ncccsaary; Imt if tbo boring passes tbrougli 
sand Of loose mud a C. 1 S 0 of pipes must bo proiidcil. TJiO'O pipes aro 
^the same diameters m the Itore-hole and are I2 to lO feet in length. 
Before Uio pipes are lowered down, tho hole is widened a little in a 
rfanling position and a wowlen tiil»c two feet long, of the same sliape 
and size and with a square block at tho top is fitted in it. The pipes 
aro lowered to the required depth tho toj>-niost ono being held by a 
square flenge resting upon tho wooilcta block. Fig. 13 gives an idea of 
t IS arrangement. When tlio iMjrings are made iii the centre of the 
we 3, a U ghajved pipe attachcil to the screw at tho to]) of the flenge 
ani taken along the side wall prevents the hole from being choked up 
>y e external dirt. This arrangement ts shown m Fig. l.’>. 

Thedircct adianlages tluatcao bo Lad from this ii^truraent aro 
wo. The one is that it helps ns to corapairc tlio depths of the under- 
gronni currents at two or three places and to choose the Ica^t e.vpeiHivo 
one. e other depends upon iho pii«cn>lo of Artesian wells U 
IS a we - 'nown fact that water keeps Us own level. Every under- 
ground current descends down from a higher or a lower level on tho 

snr aco of the earth between two layers impervious to water. If 
one 0 leso layers is broken, tlie water forces itself up to a height 
^r y equal to that of its descent, This instrument reveals to ns tho 
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level to which the water can spring. A well sunk down to this level 
and a bore-hole further furnishes the well with the proper water-supply 
and still the labour is economised. 

The initial cost of the instrement is Us. 400. The depreciation on 
this at ten per cent and the interest at twelve per cent amount to 
Rs. 88 per annum. Taking the average working days to bo one 
hundred and twenty, the rent on wlach the instrument can safely be given 
with a clear profit of Rs CO for the working season, comes to Re. 1-t-O 
per day. The daily working cost is the labour spent by three men 
amounting to fifteen annas. The capacity of the instrument mainly 
depends upon the stratum. On an average it is said to have worked 
five feet in a day at Dharwar, Talcing this into account we find that 
seven annas was the cost of boring a hole one foot deep, Th e usua l 
rent at Dhanvar is Re. 1 a day. 

Such is the instrument which seems to give fair hopes if it w tried 
on a large scale in the east Kamatak. The initial cost prohibits an 
ordinary cultivator from buying the instnimcnt. There is, secondly, 
the difficulty of oUalniog the work for the whole season within the 
narrow circle of a private cultivator, lastly it is to be tried and demon- 
strated before it is adopted by the coltivators, These things roqairo 
that the work of trial and demonstration shonld be taken up by a land- 
lord, a firm or by tbe ;^gricuHQral department who alone can carry on 
the work efficiently. If this instrnment proves a socccss and if it fa 
introduced into the eastern jtart we may hope to see a less nnmher of 
people leas ing these tracts and the whole aspect of ogricaUure changed 
within a few years. 



Irhe Draught of Ploughs. 

BT 

S B ButanI, M.A. B.Sc, 

Late Assistant Professor Physics and ^[athe’natics, 

Poona Agricultural College. 

J^HEiniestiQQof tkc tlriaglit aal ease of working is of grcit 
importance, perhaps of chief importiQce, m deciding whether 
it is worth while to replace the cheap noa-tnmorer plough atill in nso 
almost nnireraally in India, hy one of the modern type, which is 
entirely nsei in Enrope and Araenci. It m not altogether easy to 
compare them ; however, the difficnlticj have been snrmoanted by 
Hr. BnLani, and he gives on acconnt of his methods and preliminary 
resalts in the following article. Owing to bU leaving the college, his 
work will probably have to be taken up by others, — bnt be has, id 
these preliminary experiments, shown how a satisfactory comparison 
between the different instromea's cao bs raade.-—H. H. Jlaon , 

The following prelimioary expsnmenU were made at the ?ooaa 
Agticaltural College Farm with a view to baiog able nltimately to 
make a compatUoa betweea the onatcy ploagha and the modem 
Eoglisb and American ploughs. 

Experiments werj first made with Messrs. Ranjornai Sims and 
Jeffries’ ploogh marked B. T. 2. 

Method of CxpsTimtn*. — The soil chosen was raediam bhek eoil 
under cnltiralbn, Stuight hues parjilel to ono annlior and at a 
distance of 5 ft. from one another were rairted oa tbo soil with lime 
powder; there were 21 surh, so that the distance bjlwjcn tbe lirat and 
IhcUstwas too ft. 


The plough was yoked to the ballocks ia the nsail way a 
dynamomdet was used; Vtwas lilaccd at a point A, ^hown in the 
diagram below, such that its distance from tUa uoint R i • • 
of tie monld board, was 5 ft. ^ ‘ beginning 
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The reading of tbe dynamometer iras noteii down each time that 
the dynamometer was above a lime-marked line ; this gave 20 readings 
in each rnn of the bullocks, as the djuamometer was never above the 
first line ; sometimes it was necessair to reject several of these for 
want of certainty ; in snch cases, the places in the reconl book where 
those readings wonld have occurred were left blank. 

The depths of the farrows at each of the lime-marked lines except 
the last were then determined } this gave twenty depths in each run 
correspondiug to the twenty pulls, those corresponding to the blank, 
were rejected. 

The distances CD, GE and DF were measured, the Ust two being 
the heights of the points O and D above the ground and the first 
being the total length of the chain used. In all the experiments, 
these distances were the same. 

iJeauftj.— Table I shows Ihs results of the es]>erimcnts. In all, 
291 readings were taken and corresponding to them 201 depths were 
measured. The horiioutal row of totils ehows that the poll of 2 cwts. 
oecurrod nme times, the pull of 2*5 cwts. occurred sixteen times Ac. 
The pall of 3 cwts. is cvideutly the most freijiient, being therefore the 
mode ; its frequency is 142. 

The second vertical colnmn shows that of the nine pnlls, each 
of 2 cwts., five had a depth of 2 ins. correspjndmg to them, one, & 
depth of 2*3 las. corresponding to it, and three, a depth of 3 ins. 
corresponding to them, the depths being given in the first vertical 
colntnu. Of the 142 pulls of 3 cwts. esch, we see, eight had a depth 
of 2 ins. corresponding to them, 39, a depth of 2*5 ins., 51, a depth 
of 3 ins., 36, a depth of 3*3 ins., seven, a depth of 4 ins., and one, 
a depth of 4*5 ins. 

The horizontal row of means shows that 2*4 ins. is the mean 
depth associated with the pall of 2 cwts., 2'8 ins. is the mean depth 
associated with the pull of 2*5 cwts. Ac. This is calculated iu th 
usual way of calculating the mean. For instauce, in the case of 
the pull most freqnently found ( mode ), the mean, X, is found by the 
equation 

142 X = 8 X 2 + 39 X 2 5 + 51 x 3 + 36 x 3*5 + 7 x 4 
+ 1 X 4*5. 
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Tlio horizontal row of slAjidflid deviations shows how fur the 
ftctnal depths doviafo or differ from the mean jloi)th. The standanl 
deviation in enclj case is found Ihns TAking ,tho pull most frequently 
found (mode), the staadard iloviation Y, is found by the equation 

143 Y® =8(3 (/>3)* + 30 (3 , 2-5 )» + 61 (3 nS)’ + 
80 (3 o»3-5)* + 7 (3 u4y + 1 (3 4*5)’. 

The vertical column of totals shows that in all the 201 depths, 
hero were 16 of 2 ins. e\ch, 53 of 2 6 ins. each itc. Hero the depth 
of 3 ins. is tho most frequent, l>em«» therefore the “mode”; its 
frequency is lOG. 

The second horizontal row shows that ot the 15 depths of 2 ins. 
each, 6 have a pull of 3 cwls. assomtoil with them, 1, a pull of 
2'5 cwts. n^sochtcd witli it, 8 a pull of 3 cwts., and l,a pull of 
3’6 cwta, Of the 103 depths, of3 ins. each, 3 ha>o a puU of 2 cwts, 
U'lsociUcd with them, 0 a puU of 2‘.'> cwts, 51, a pull of 3 cwts., 
27, a pull of 3'5 cwts,, 10, a pull of 4 cwts., 2, a pull of 4*5 cwts. and 
1, a pull of 5 Cwts. 

The vertical column of means shows that 2‘7 cwts. is Uio moan 
pull associated witlf tho depth ot 3 ins., 3 cwts. is tho mean pull 
associated with the dojith of 2’5 ins., etc. This is calcuUted in tho iisiul 
way. Yor instance, in tho CISC of tho mode, tho nicin, X, is fonul 
by the equation s — 

lOG X = 3 X 2 + G X 2-5 + 51 X 3 + 27 x 3*:> + 10 x I + 
2 X 4*5 +1x5. 

TliOTertioal column of ftmuhnl doiiatious shows how far the 
actual puHa deihto or diOcr from tho mean pull. Tho ifatulitd 
deviation in e.acli case ia found thnsr—Takin" the mode, tho staudml 
devialion, i , is given liy the equation 

IOC Y’=3 (3-3 i/, 2)^ + 0 (3.3j22M)* + :tl (3-3 3)^ 

+ 27 (3‘3 i/,3-5)= + lfi(3-3 n4)H2(3-3 n 4-5}i 
+ 1 (3-3 1^5)5. 

Pig. II shows the relation between the puU as raeisuroJ on lU) 
dynamometer in the direction C D and the pull in the horizontil 
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direcbon D G, the direction in wWcIj the bullocks taij bo assumed to 
apply the force. 



Fis- II. 


Fig. Ill represents, gnipbically, the frequencies of the pulls. Each 
small dinnoa along the horizontal hue represent- *1 cwt.; each stnoll 
division along ‘.ae vertical lines represents the number 2. 


T«ll« I— riiUo(S<«te.peraSS«g >Bt m 
ISSllbt p»r*i] lacb 
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Experiments were next made with the heavy Poona plough. 

}ite(kcid of ex-pcTiment. — ^Thc soil was the same as before ; the plot 
of ground different bat very near. Lines were marked out as before. 

Tlie ploQgb was joked to the bnllocks in the usual way. Two 
dynamometers were n^ed. Their positions are shown by the following 
diagram 



\. 

0 

Fig. IV. 


A and B are the places where yokes go ; D and E are the spring 
Tery nearly one over the other ; the distance between them and 0 the 
point of the iron piece is 5 ft.; D is slightly hidden by the wooden 
piece, hut as observations were made by walking between the wooden 
piece and one of the hnllocks at A, while the ploogh moved on, no 
special diHiculty was experienced in the making of the observations. 

The readings were taken as before ; with a little pncticc, one gets 
the power of reading both tbo dynamometers safficicntly acenrately, 
at the same time. Depths were raeasnred as before. 

F in the above figure is the point whence the rope F B started. 
The length FJl, and the heights of F and B above the gronnd wore 
measnred; in all the experiments these were allowed to remain 
the same. 

G in the above figure is the pwnt whence the chain GA started. 
The length GA, and the heights of C and A above the ground were 
measured; in all the experiments these were the sioie. H is the 
point where the wooden i»icce bimls; theciatuces GlI, and IIA and 
the height of it above the ground were also rae.v3nred. 

Calculation of results . — ( i ) The pull in the rope FB as indi- 
cated by the dynamometer D vras multiplied by a factor, r/r., I‘03. 
This was calculated thus ; — 



14 Tns AGRicuMUitAi. Collbcs Magazine* 

The figure on the 
side gives the heights 
FF’ end BB’ of F end 
B above the ground, 
ns nleo the distance 
FB. The pull along 
FB being known, the 
pull along BM the hori- 
zontal directiou (along 
which the bullocks 
may be assumed to 
pull as before ) is 
calculated gniphically. 
The factor IS 118/116 
or 1-03. 

Fig. V. 

TAHLr II —(A) Pull of 5 0 ewls poriSS*.] inchot <>r ISI f«t» w2l S3lb« r"f W ’®*'' 
(U) IVerV of sue ft. IIm r^r ItiOft— I *>) lorli, 

80S02ft.lbi 




(ii) There were two ways of interpreting the pull along the 
chain QA. Figure VI below shows one arrangement; fignre VIII shows 
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inotber. In the firet case the rod AB to -whicU 
apply their pnll w nearly vertical ; the arrow bead 


tbo bullocks directly 
near the rotl shows 


A 



Fjg.VI. 
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Fig, VlII. 


the pall of the bollocks to bo determioed, when the poll ftloog AG is 
known. If HH’, H, A, AG, and GH are known, the determination 
wonld bo easy. In the second case the rod toacbes AB and matter 
becomes still simpler. Then tbo heights of A and B above the ground 
alone need be known. Thess were 2 ft. 10 ins., and 1 ft. The 
distance GA was o ft. The factor la this case wonld be 1*08. 

(iii) Each pnll along FB in Fig. IV was mnltiplied by 1*03 
and each pall along GA in Fig. IV was mnltiplied by l*Ci8. The 
two were added. These nnmbers were treated exactly as in the experi- 
ments with the Itansome’s ploagb. 

-Table 1 shows the rcsnlts which explain themselves. 

Fig. VII represents graphically tho frequencies of the pulls, the 
small divisions on the paper representing 1 cwt. and the number 2 as 
before. 

( Hr. Butani has not attempted to compare the two ploughs on the 
basis of the figures be has obtamed, hot I think, that even at this stc'^o 
some such attempt wonld be profitable. He has shown that working 
in the same medium black soil of the college farm, the Ransome’s B. T. 
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2 plough gl'cs ft farrow 2i’5 sqoiro iocliea in area and a pnll of 3 cwta^ 
18 required in the most frequent case. The country plough in comraou 
use in I’oona ghes a furrow of 28*6 square inches in area, and requires 
a pull of o'o cwta. in the most frequent case. Thus, per square inch of 
soil opened the relationship is as follows : — 

Hansomo’s B. T. 2 - 13*22 iwunds. 

Country plough - Sl*39 ponnds. 

I’erhaps it cm be rendered still more clear by taking the actual 
ca&ea where the furrow was 4, 4J and 5 inches deep, and setting ont 
the actual pall per sqaarc inch of furrow opened in each case. Wo 
have then as follows : — 


Depth. j 
1 

RaR'onic's B,T.2 
pounds jter 
square inch. 

Ooontry plongh 
pounds per 
square inch. 

Draft of 3. T. 2 
plongh, as per- 
centage of coun- 
try plough. 

4 inches 

13*06 

2D50 

64 per cent. 

4^ inches 

12*43 

23*74 

52 per cent. 

5 inches i 

1 II-ST 

22*40 

53 per cent. 


It Will thns he seen that for equal tcork dont^ the draught of the 
modern plough is only between fifty and sixty per cent of that of the 
country plough. This is only a firit resnlt, bnt it is snfEciently strik- 
ing, — and would indicate that little more than half the bullock power 
woald be required with the modero plongh that is needed with that 
rommonly in use by the enUivatbrs. — H. II, hlosn.) 






Gujarat rcrsws Karnatic Method of 
Sowing Cotton. 

BT 

Rao Sahc:b M. L,. Kulkarn!. 


jTN considering the probletn of improvement in the present system 
g of ngricnltnre, it is important to observe nunntefy the existing 
methodi ofngricnltural opemtions and to try to introdnes the cheapest 
and the most effective. To stop waste of hbonr in agricnltnmt 
ojieratious is ns good and ns profitaW© an improvement as to investigate 
new scientific methods by which better crops can be raised. There are 
varions ways in which agricaltafal laboar is wasted at present. Oar 
cnltivators being accustomed to aoch wasteful methods do not mind 
the loss they are to auiTcr. Such losses though they seem slight when 
taken for each single operation cause a considerable amount of waste of 
labour wheu all such operations ato put together. 

The method of sowiog cotton in the Karnatic is one of the 
instances of waste of labour as compared with tbe method practised in 
Gnjamt. The two methods or© th«reforo comiiared her© and it is 
hoped that the cuUivators of the Karnatic will soon adopt the improved 
Gajoiat method for sowing cotton. 

In the Karnatic, cotton is usually sown by o two coaltered drill 
behind which are attached two bamboo tubes to the tines by thin ropes. 
The tines of the drill make narrow furrows nnd the tubes attached to the 
tbes pass through these farrows aud are fed by two men or women who 
bold the tubes by one hand and feed the same by the other. 

In the method indicated above, not only is there waste of labour 
but also the seed is put most irregularly in the ground. The two men 
bolding the tubes can bo dispensed with,* with least difficulty or in- 
convenience ; and this would save at least 8 annas a day. Besides this 
waste of labour the sowing by this method becomes very uneven. One 
of the hands of the feeders of the tubes, is always engaged in holdin*» 
the lubes. They are to feed the tube by one hand only which causes 
long gaps in the interval of taking seed from the bag or cloth tied to 
his waist. The gaps thus caused aro someUmes 5i to 3 feet in length 
and such gaps occur al every 15 or 20 feet iu each row. It cm 
therefore be said that about 10 to 12 per cent of the area remains 
3 
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unsown. Besides, the holes of the tabes being too small, it is very 
inronvenient for the fsedera to drop the seeds nniformly at regular 
distances. This natarally causes tMck sowing at certain places and 
thm at others. Thus the crop ou the whole becomes most irregular 
and as there is no system in the Karaatic of thinning a crop as in Gnja* 
rat, the plants do not grow very vigoroosly and do not prodneo the best 
yield and of snperior quality. The citraordinary leaMnst which is 
found in the Kompta cotton of the Karaatic seems due to the very thick 
planting of cotton. 

To avoid the existing Karaatic method of sowing cotton, new 
drills were introdoceJ from Gujarat at the Dharwar Agricnltoral 
Station in the year 1001. These drills are very satisfactorily working 
since their introduction on the farm. 

The only difi'crcuce betweeu the Gujarat and the Karnntic cotton 
drills 13 that the bowl and tubes of tbe former are wider and thicker 
than those of the Utter and cousequeotly allow the thick seeds of cotton 
to pass easily through tbe tubes. Thus with a very slight moiiScatlon in 
the exuting seed bowl and tubes, cotton can be sown by drills them* 
selves instead of attaching tubes bebiad them. Both the hands of the 
sower are free so that bo can feed (he bowl by one hand white his other 
hand is free to take seed from the seed bag. By this method of sowing 
there is a saving of one man in the work. Besides, the seeds are pot 
regularly in the seed bowl by both bauds alternately thus cansing no 
gaps in tbe row. 

Sometimes objections are ramd by cultivators to sowing cotton 
seed direct through tbe seed bowls for the reasou that the tmes 
make very deep farrows and tbe cotiou seeds are buried very deep 
in the ground and consequently do not germinate well. It is trne 
that if the cotton seeds are buried very deep they do not germinate 
well especially in heavy black soils. But the deep falling of the seeds 
can be avoided very easily by inserting a ring made of cloth or a piece of 
coir or string at tbe end of the tines. This does not make the furrows 
deep at all and the seeds are sown at the required depth only. In 
this way very tegular sowing and even germination of plants hav e 
been secured on the Dharwar Agricultarnl Station every year. The 
sowing of cotton seed# in this way direct through the howls, is not only 
economical but increases tbe yield owing to the evenness in sowing nnd 
tbe absence of 'ocg gaps. 
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Karkatic aiErnoD of Sowejo Cotton, 

On tlioDImwar farm there are now cdrtaia traiaeJ moo who can 
minago both to drive tho bullocks and sow the cotton seed thomsclvcs. 

Tbero°i 3 however fear of the rows being very crooked and hence the 
■work needs expert skilh 

Among the methodi indicated above tho 2nd tho Gujarat) 
seems to be the more economical and convenient. It w tberefora 
hoped that all cotton cnltivators will adopt thU simple method by 
sahstitutinga bowl with wider boles anti thicker tabes to the present 
drills. Messrs. Kirloskar Bros, aro raanafactanng cast iron seed 
bowls with suitablo iron tubes for sowing various sir.es of grains from 
rala to groundnuts. 

The drills used for sowing cotton on the Bharwar farm are always 
open for inspection. Cultivators are invite 1 to evamine these drills 
and get all their doubts cleared by tho Sciperinteudent who is olways 
ready to solve difficulties. 


Shingada {Trapa Bispinosa) in 
the Thana District. 

BT 

Mr. T. R, Kotwal> ». a. Lt,. fe. 

tho Agricultural Journal of India for January 1009 pages 03,04, 
|| Mr. W, II, Hamson has given a short not© on tho Shingada cul- 
tivation. He has given the chemteU analysis of n sample of the Qour 
of the kernel of tho Shingala. He has very briedy described tho manner 
of its cultivation as given in the Dictionary of Hconomic Products by 
Walt. Ilis closing rcmarlcs are •' In view of the fact that the nut is 
nutritious and common thronghont the country its cultivation may bo 
recommended as forming a stand-by in bad seasons when crops might 
altogether fail.” ° 

Professor H. M. Obibber is carrying out the suggestion in practice 

by making experiments of Stnngahcnltivitioa in tho Poona District. 
A personal interview with him aul an opportunity to seethe plants 
in the Ganeshkhind Botanical Gardens at Kirkeo which were shown 
to me by Mr. G. B, PatwarJhan, led nw to make enquiries, about its 
cultivation in the Tuaua District, during the Easter holidays. 
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The Bevenao Department keeps a list of the tanks and lakes in ' 
each village. This famishes ready information to anyone who wishes 
to extend the caltivation. In some places the tanks and lakes in a 
town are owned by Mnnicipilities and they derive a revenne from the 
cnUivation of Shingada, Pwsar, and Kanals ( Lotos ). 

The writer discovered in hts enquiries that the Bhiwandi Monici- 
pality derives an annnal income ofBs. 10/- from one tank, whereas 
theThana Mnnicipality derives an income of abont Its. 2500/- for 
three years, as a result of oompetition among the growers of Shingada, 
when the original income fromnhontn tanks was Rs. I.'i0/-a year. 
All this indicates that the potentialities of the cnltiration of Sbirgada 
in the Bombay Presidency are not a negligible quantity. 

At present Shingadas are grown, among other places, at Dadar 
(Bombay), Matnnga, ^lahim, Panwel, Thana and Bbiwandi. The 
ennmeration of places is by bo means exhaustive. 

TheThana and Bbiwaudi Mnnicipalities bad taken written con- 
tracts from their lessees aod the lessees pay the instalments without 
default. lo Thana abont 10^ are deposited by the lessee and this 
deposit is taken luto account with the last instalment and the balance 
is recovered by twelve equal monthly instalments. For the lest 7 years 
one man named Dhokal Perdesbi is the lessee. He is a man from 
Northern India. 


Probably the industry was introduced into this District after 1880 
as the Gazetteer of the District makes no reference to the cnltiration 
of Shingada. The Bombay Gazetteer newly published does not also 
mention Shingada in the index. 


Seed : — Probably the seed was introdneed into Bombay and Thana 
from Northern India by the Perdeshics or Bhajas. In my school days 
about 1881-82, my impression is that there were Shingadas in the 
Bbiwandi tank, wnich I visited this Easier in order to see personally 
the present cultivation. At present tne Jhana and Bhiwandi cultivators 
bring their seed from Dadar. One cart-load of the fresh plants or 
creepers costs Rs. 251/- or He. 2 to 2i per head-load of the 
creepers. With proper care after the first cnltivation, the grower of 
Shingada has his own creepers for the next season. Over-ripe fruit 
drop in the mod but sprout np again and are useful for fresh cultiva- 
tion. It is said that the over-ripe fruit drops after Ashwin 


and sprouts np in Falgon 



/tlaln figure — A plant of tbe ipineless variety ; 

A, InunatQre fruit of Uie aaoe ; 

S. Mature frait of (Asps sata&s), Easlmiir variety. 
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Prepirationfor CuliitaUon The coltivators remove all moss 
from the tank and all grasses and clean the tank. The cost of this is 
4 or 5 annas per lahonrer per day and the total cost depends upon the 
area of the tank availahle for coltivation, hnt cleaning cannot be 
neglected. 

Cultitation — ^The creepers are thrown in the water at a distance 
ofalwntlOft. from each other. As the creepers have a Inxariant 
growth, if put too close to eadx other, they get entangled and check 
nrtber growth. They then rcqmre thinning. Inexperienced calti" 
vators waste their money in haying too many of these crcejiers, and 
at times those who have a slock of these creepers, refase to sell any 
quantity leas than a cart-load. 

Gmath ; — The plants arc thrown in the tank about tho beginning 
of Ashalh ( Jane ). The plants begin to pot forth blossom in Bhadra- 
pada (Angnst). Tbo nats begin to form in Asbwin (October, 
November) onwards and begin to ripen from Kartik (November) 
ODwirds. The fall season lasts from two to three months and even 
continnes till Magh ( February ). 

IVeh/: —In the first two or three months the daily yield io one 
of the Thaaa tanks was two to three Sicks a day. I could not ascertain 
the proportion of the area to the amount of yield of the crop. The 
informants could not be definite on these points. 

Pr/ce and J/arAet:— The Shingodas ate sold green and raw in the 
towns of Thana and Bhiwacdi or purchased by contractors from 
Bombay. The price is about au auua per pound. There is a good 
demand for the nuts. 

Pcriou* tcAo culticatc tftew. — lu Thaaa Bhiwandi the Pei- 

deshies from Northern India alone, or in partnership with others 
cultivate Shiogadas, They have brought their knowledge and ex- 
perience with them and have thus introluced a new crop into this 
District. 

Unemlea gf the Crop '. — In places where the tanks are shallow aad 
the people ignorant and rude, the crop is in danger of being carried 
away in small quantities by thieves regularly. Where the water is 
deep and the tank has tortoises in it, these latter eat the leaves and fruits 
when tender and raw and do great damage to the crop. There are 
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insect pasts to the crop which, eat up Uw creeper, or eat the leases and 
damage the weeds and tims lessen the crop. The insects are 
known to live gregarioaaly and are called Kala Kid ( Black-worm ), 
Lilwa, La. 

I was not able to get a description of them and 1 had not time 
enongh to investigate the matter farther. The remedy as explained 
to me was the sprinkling of the tank with a small quantity of oil or 
KarnnJ seed. 

The Luffaloes when they enter the tank for a bath or a ewim, 
damage the creepers by tearing them to pieces. Other cattle or 
sheep are not known to do any damage to the crop. Horses and asses 
feed upon the creepers in the green or dry state but they would not 
wet their feet to cat the crop. 

TP7tet^<r the crop icltt spoil the water At Bhiwandi and Tbana 
when I visited the tanks, cattle were freely drinklDg water from the 
tanks covered with Shingada creepers. Opinion was divided as to 
whether the water woald remain fit for boman drinklDg purposes in 
a tank where Shingadas are grown. The best solntion of this would 
seem to be to send the water for chemical analysis to get the matter 
This can also be ascertained from places where 
Shingadas are gro^“ ^ crop. 

rxtent oj profK From conversittoa with the actual growers 
of Shingada in BhiwanV* and Tfaann ns nlso with the Mnnicipal servants 
and other gentlemen I to the conclasion that an ordinary Link as 
is seen in Indian villages i^onld yield Shingadas worth at least Its. 300/- 
and calculating all coats atifts. 200/- the net income is likely to be 
about Us. 100/-. \ 

^dUnals requwedfo^^Si^^tion -. — When the tanks are deep the 
oilLisatm: nyyiixta haolA for retnngXy tl»e moss^ for sowing the creepers,, 
for collecting tbe froit and for temov^g fallen leaves of trees along 
the banks of Links. He requires a fer hags or baskets for collecting tbe 
froit and for carrying the crop to the Jjtarket, A shed to watch the 
tank would or would not be a necessity a^ordiag to the local citcum- 
stances and the nature and extent of the In tbe Bbiwaadi Tuluka 

the names of several villages were given to^® where there are suitable 
tanks for Shingadi cultivation. ^ 
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The thorns of the froit which drop down in the water are a eonrce 
of troahle when the lake is shallow and a man goes walking to collect 
thefrnit. The cohering of the creepers keeps the water of the tank 
very cool. 

I Lave collected all this information on the spot first band from 
the very caltivators of Sbing'\da and cannot clO'C the accoant withont 
mentioning the incident at Thana of my conversation with Dhokal 
Perdeshi. At first ha stated a few fads bat got snspicions that I was 
collecting the information from him with a new probably to compete 
with him in the contract, or that I had some sinister motive in view 
and nothing conld convince him that 1 was anxious to tell him of the 
sources from which ho could get good creepers to improve his crop and 
prevent it from deterioration. My thanks are due to the Mnniupal 
servants and the Municipal counsellors who helped in introducing me 
to persons from whom I could get the infonnatioa. I ba\e narrated the 
above incident to show how delicate a task it L to gather information 
on any matter without raising the snspicions of those engaged in 
the induatry. 


Notes on the Cottons of Gujarat, and their 
Possible Improvement. 

BT 

kS.. 1^. %ul'barn1» 

Cotton Stiperriiory Sorthtrn Vttision. 


the last two years I Lave had exceptional opportunities 
of viaiting nearly all the important places in Gujarat and 
Kathiawar where cotton is grown, in conneotion with the cottou survev 
which is in progress. The notes taken dunng the'® trips, though not 
forming a continaoua story iu any way, may bj found of some value 
and are given pmcticallym their o.ngmal form with this ho|e and 
anticipation. 
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Kotbs on the Cottons or GnJABAit 

As the cotton is of the test qnalitv and pays better than journr, 
cotton after cotton is tiken for a long time by the people in this tract. 
The yield per acre is GOO lbs. of seed cotton. 

The only iraproveincnt that seems possihlo in this track is the 
adoption of a regular practice of careful ee^ selection. 

6. Kaesuri and rovnd about Jatalpur»~^Vrestern tide of the 
roiltcay.— Cotton of this talntais grown on soils that are lighter in 
colour than the eastern tract, and the fibre is not so long or fine as that 
produced at Kavsari. Bnt it gives a Uttle higher percentage of lint and 
those who care less for quality prefer this cotton. A higher ginning 
})ercentage is fonnd in the seed cotton prodneed in the Era and Bhntsad 
villages especially. 

Broach District. 

1. JomJiijar Taluha . — ^The soil is more than oue-third gorat in 
thistalnka, the remaining area being ofthe black typo. Much of this 
black soil is situated to the west of Jamhnsar, while the eastern and 
northern parts of the taloka are for the most part gorat. 

la gorat lands, cotton is generally grown in Jane. The lands are 
easily drained. In these lands cotton is rotated mth b3ji ‘ , or til and 
kodra. 

In tlie black soils, cotton is generally grown at a later period when 
opportunity ocenrs in the rains. In these lands, cotton is rotated with 
joicar. The distance between two rows is from twenty*foar to thirty 
inches. The type of cotton is usually ghoghari mixed with a few plants 
of DceM. The yield per aero varies from 240 to GOO Its. per acre. 

Here no perennial variety is grown, nor is any irrigation given to 
cotton. As the cotton grown hero is mostly ghoghari^ there seems con- 
siderable possibility of improvement by growing fine Broach cotton in 
Iho black soils, while Chmbodla will probably be auccessfiil in gorat 
soils. 

2. Amod Taluka, — ^Xhe rainfall here is greater ttan that at 
Jamhnsar. The land is mostly black though the yomt ortnalccn type 
is met with, 

Colton is generally grown at the same time on both types of soil 
in the month of Jnly, either by a Tirfn or by a local seed drill having 
a distance of twenty-seven inches between two coulters. In the 
western part of the talnka the land is generally saltish. 
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In gorat lands cotton is rotated with ^Jri or HI and lorda, while 
in black soils it is rotated with langt wheat or eialu joicar. ronnerly 
it was csnal to keep the land fillow fre<jaently, hot nowadays, owing 
to high prices of cttton many cnltlTators grow cotton withontany rota- 
tion whatexer year after year. 

The crop is generally gkoghnri slighty mixed with Detfti. The 
yield per acre vanes from 200 to 230 lbs. The same remarks as to the 
possibilities of improvement already made on the Jambosar taloka also 
apply here. 

3. Vagra Taluka^ — ^Tbe land from the Nahier village of the Amoi 
Talnka to Vagra is black. Cotton bere is usually sown late. Lang, 
shala jotear, and wheat are coUtvated. Cotton is sown by means of a 
seed drill with twenty-seven inches between the coalters. The rain is 
smaller in amoimt than in Amoil bnt safliclcn ily distribntcd for the 
growth of cotton. 

The cotton grown is better in feci and length than that of 
Jambosar and Amod, as the cotton is mostly Vcshi miied witbp^i^A'irf* 
Here the cotton crop is moderate, the yield varying from 200 to 450 lbs. 
per acre. 

Here fine Broach, selected both for qaantity and qoality at Snnt, 
is likely to meet with socce»3. 

4. raym to Broach- — In this tract cotton is rotated with tang, 
wheat or shaiu joicar or sometimes a fallow or “ partial fallow ’* system 
is observed. The partial fallow system means that the land between 
every two rows abont four and a half to five feet is kept fallow, in 
which in the following year two lines of cotton will come. Thus, a 
cultivator takes cotton year after year without any .necessity of any 
other rotation. 

From Tagra ns we approach the bonndary of the Broach talubo, it 
is ob'etved that there is continnonsly less mixtore of ghoghari fonnd with 
Beshi. Sometimes people grow the 60 <alleii gundi-ghoghari on accoaot 
of its higher ginning percentage. 

In the Broach talnka, the land is generally black and here a fallow 
system is practi«ed. The cotton crop is DesM Broach, mixed with 
ghoghari. Along the 2sarloda river the land is lagagat. 

The yield per acre varies from 240 lbs. to COO lbs. The cotton 
crop after fallow is better than that after /oicnr. 
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Looking fo the toil and climatic conditions, lice Broach and 
No. lOlS P/G ( Broach X Broach ) selected at Surat are very likely to 
lacceed here. Cambodia oogbt to be tried along tho allavial deposits 
of tbe Narbada river. 

5. AnkUahaar TaluLa. — Tho land is generally black, bat is 
nneven, and is quite a change in this respect from that in the Broach 
talnka. 

Cotton is generally rotated wilh_?oic.ar, and the yield varies from 
200 to 500 lbs. per acre. It u moatly of the Des/u variety mixed with 
^hojhan m some fields. 

In Hansot, at one time, wheat was chieflr grown, but now-a-days 
owiD" to the high rates of cotton, people are growiog cotton on wheat 
lands also. Fine Broach and fresh Navsan seed are likely to prove a 
success ia this taluka. 

Baroda State. 

( 1 ) Jlyoysum.— Round about Myagnnm, tho cotton is of a 
simihr kind to that cultivated in tbe Broach district. The soil is 
black like that of Surat, while the cotton crop, ia good years, yields 
sis hundred pounds of seed cotton p.t acre. The quality is a little 
inferior to that grown at Surat. 

A two fret space IS usually left between tbe rows of cotton, but 
sometimes the distance is greater, when another crop, such as rice or 
/.odra, is taken betweeu. This method of taking rice in cotton and 
keeping the distance mote than two feet is peculiar to the tract we are 
diacn'«ing. Sometimes the land is k->pt completely fallow for one year 
and sometimes partially by taking »xtto« in rows ten feet apart. 

.^slight mixture ofp4(^irtrt IS found here in tbe Broach Deshi 
cotton. 

Joicnr is always rotated .with cotton though not exactly in alternate 
years. 

(2) J)abkoi» — ^The tract round about Dabboi is of black clay 

soil. 

Here tbe amount of ghoghan cotton in the Broach locally 
cultivated is much greater than m the neighbourhood of Myagaum. 
Here, as a rule, the gmners iosist strongly ou white colour aad high 
ginniog percentage. As a result which possesses these two 

qualities is mixed intentionally. Tbe yield per acre is about six 
hundred pounds of seed cotton per acre. 
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The length and fineness of cotton of this locality is inferior to that 
of Sarat, and, hence, there Is macb scope for seed distribution of fine 
Broach, the land in eome places being quite like Na^sari. The only 
difficnlty that will be experienced in distriboting the improved seed 
of fine Broach is the slightly lower pnnmg percentage gi\en by fine 
Broach, as compared with the local cotton. 

(3) KahltoKadi , — ^This tract grows tcagad cotton. It has 
not remained pure, as people for the sake of impro\ing the colour of 
wagad, mix lalio seed when sowing, and lalio cotton being whiter 
than Wagadt the fibre looks better in colour. Also, in the neighbour* 
hood of Kadi there is a mixtnre of jar/, hot this can be attributed to 
the irajarf seetl being brongbt from gins, and not to its being mixed 
intentionally, as this variety has got the disadvautage of early ripening 
and thus requires separate picting. FoTthermore, it has got a short 
fibre and thus makes the whole lot of tngad irregular. 

In this tract the cuUivatora water the cotton crop like Batla and 
of the Ahmedabad district, and the yield of seed cotton of the 
irrigated crop is from one thousand to fonrteen bnndred pounds of seed 
cotton per acre, compared with six hoodrei or even only five hundred 
ponnds in the dry crop area. The ginning percentage is also thirty* 
five and so the only imptov ement required here is selection of seed so os 
to avoid the mixtare ofjan from the fields. The land is a eaody loam. 
The rotation observed is wheat after tajri or hinli in one year and 
cotton the next year. 

(4) Ealolio Mehsana . — ^Tbe tract fr 9 m Kalol to Mehsana grows 
cotton less and less, as Uehsana is approached. The variety grown is 
tcagad with a mixtare of lalio but it was observed that there is half 
to half mixture of lalio with lagad near Mehsana, while in the 
neighbourhood of Kalol the amoont oi lalio is very small. The land is 
like that of Kadi, that is to say, a sandy loam near Mehsana while the 
cotton crop here is also watered like that of Kadi. At Mehsana we 
find here and there rori cotton grown in rows wide apart with bajri 
in the middle, 

Near Kolol the land is less sandy than in the nelghbonrhood cf 
Mehsana and cotton is not irrigated, nor does it seem that there is any 
necessity for it as the land is a clay loam. 

From Kalol to Mehsana castor is grown in the lines of cotton as 
joirar b grown with cotton in Khandesh. Of coarse as long as these 
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pLuits are far off they do not inconvenienw the main crop and also may 
be beneficial as giving the benefit of a slight rotation where cotton after 
cotton is taken, bat here in some fielda castor U grown eo much that it 
stunts the growth of the cotton, the main crop. 

The ginning percentage of cotton near Mehsanai^ 34.35, while the 
lenf’th of the fibre is also good. The only soggestion to be made, there- 
fore, is to observe selection of seed in order to avoid the slight mixtnre of 
Jan and mallAio, thongh the mixture with these inferior types is less 
than at Kadi. The yield per acre of dry and irrigated cotton is like 
that of Kadi. 

At Jlehsana, one peculiar method of cultivation consists in keep, 
ing the xcaga i cotton for two years, by catting the first year's crop 
after harvest, and thus saving the trouble and expense of cultivation, 
while the yield also is not found inferior to that of the first year’s crop. 

Here the rotation of followed by wheat and next year 

cotton ia the same as was observed at Kadi. 

(5) Patan . — The tract ronnd about Patan grows very little 
cotton of the uagad type and here aUo admixtnre with lalio is 
intentionally made to improve the colour of tcayarf cotton. The chief 
crops of this place are tobacco and wheat, while hajri^ tur, teal &c., 
are mixed and gown in ono field as in the Borsid taluln. This, the 
people aay, pays better than cotton. The winter being severe here, 
the cotton crop becomes stunted as in the Dohad talnka of the Panch 
Mahals and thus this is hardly a place for the extension of cotton 
unless it be with au early ripening variety. 

(G) TTorfnoyflr. — The soilin the tract from Mehsana to Wad- 
nagar is a sandy loam, and grows crops like those of Borsad, soch as 
bajri, u'al, castor, wheat &c. The land is not specially enited for 
cotton, and the winter being severe here, the crop will suffer. The only 
types of cotton which seem bkely to give success are the Cambodia and 
the 6 ' 2 ri, with or without irrigation. These am at any rate, worth a 
trial, as they can be harvested before the very cold weather sets in. 

Kaira District* 

( 1 ) T’/iorsaro.— Eoond about Thasara, the chief cultivation is that 
of rice. Most of the land is spedally prepared for this crop alone, 
while^ the remainder usually hears tobacco or bajri, the latter in 
combination with cotton. 
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Tobacco grovrs here trithoat irrigation on accoont of the heavy 
character of the soil, hot if the late rains Ciil, the crop sofTers. Bijri 
and Mrro are grown between the lines of rozi cotton. This cotton i$ 
not so bushy as many others of tbs local varieties, and hence gives more 
space for these cereals. As there are do wells in this neigbbotuhood, 
irrigation is oat of the qneattOQ. 

The soil is Goradu, and heavy- From abont thirty feet deep, 
there is heavj water bearing qoickiand, and in this it is almost, impos< 
eihle to make wells. 

A'iiii3ju;n‘ or Broach cotton does not grow well here as the plants 
often decay, while rozi can withstand the conditions. If cotton is 
sown late in Angoat here, the frost spoils the crop before it is ripe. 
Rozi, if damaged in this way, again improves in the following year, and 
it can also be sown in Jaly. 

If (Broach) cotton be sown in soil this becomes 

very hard indeed, and moreover, this sal is the home of white ant*, 
si,U.h do very itncb damage- The sofl becomes so hard ai to allow 
little cnltivation after the rains are over. If Broach cotton is sown 
early, therefore, it decays, as has already bsen menllooed ; if it is sown 
late, it gets CO after cultivation. The yield of Rozi here is only two 
htjadred pounds per acre in gf*od sea^-ms. 

(2) The soil here is between black and gorada. The 

crop! are similar to tho-e of ILi^ra aud iLe same remarks are applic* 
aUc here. 

On tic war from Dakor to Anacd the area under rozi cotton 
increases more and more np to AnaiyJ, but from Anand to Agas on tie 
Cambay line it decreases again. 

( 3 ) Sorsid.— The land rouiJ abyat Borsad is goromti or clay 
gorada. 

The crops tak^m are tolncco, under well iirigalioa, and hz)r\ and 
iodra with rozi cotton in pow«. 

The people will not gAiw any cuttou here, as from tobacco they get 
treble the retnrn they obtain from ootUm, while dry lands can grow 
laxto, n(, iur, ambzdi Ac. in cne field alone, to a value of about Bs. 60- 
peracre. So that aiinna! cottons do net gire a bigberretum than the 
ordinary dry crops, while the tree cottons dj cot yield so well as tolncco 
e\en nuder irrigation, nor can they replace ror? on account of their 
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jEore epieadlng haUt and the necessity of water. The land is also ioll 
of white ants and therefore annnals xrill not .-^ow well. So for these 
fertile lands, cotton that will not require waf^ring and will give more 
than Bs. 1001- per acre is necessary, and enph a kind is not obtainable. 

Pch.r people having dry land grow rozi as*^ gives them some cash 
while from the same area they get all the fixyf stnfls required for daily 
consumption. ^ 

( 4 ) Pellad and Sunare^—Tbe land of Petlad and Snnaro is like 
the Nadiad tobacco coil and wherever there is well irrigation, tobacco 
U grown. 

Jiozi cotton is grown, here and there along with 5:yri, while only 
one field was seen of A'a^anmt { Broach ) mixed with rort and litr at 
bunare. 

Here the people are very keeu on tobacco cnltivation and this crop 
is oven grown in a portion of the dry lands. In the remainder, they 
prefer to grow bajri and rozt cotton together, rather than Kahantni 
( Broach ) cotton alone, as they thns obtain the grain reqnired for their 
honseboM ose. 

Gambay State. 

( 1 ) GnrfiV.— The land is either goradu^ or clayey and black 
goradu soil is used for cotton while the black roil grows either wheat or 
cotton as the season allows. 

The black soil has a snbroil of yoramri' nod below that is the sand 
layer thirty feet from the sorface. On this land cotton is grown only 
very rarely, the heavy rains giving no opportnnity to sow the black soil. 

The sorronoding lands are saltish and are ased for pasture, bnt only 
grow stoated and inferior grasses. 

The cotton grown on the gcrada land here is Lahanmi bat has a 
short fibre like lalio of Bavla. Navsari cotton will, I think, grow here 
well. It is said, however, by the local cultivators that efforts have been 
made to grow Navsari cotton here but it did not yield properly. The 
cultivators being Gava^ias, take the bolls to their hou«es in order 
to remove the cotton, and thoa «ave the cost of picking in the field 
a little. The shells of the bolls are used after boiling for feedin" 
buffaloes. 

( 2 ) Khahehar.—lhQ soil of Khakebar is both goradu and black. 
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^Tavsari seed from Narsari was distribatcd here gome yeara ago, 
bat the variety is not continned, people eaying that the crop docs not 
yield eo well as hhanmij' Distance from the original locality may be 
the caase of the decrease of yield, bat it is evidently a matter for stady 
and experiment. Tbe • ^jld ofthe local here is 400 pounds per 

acre. The land frorrv U mbay to Gadil is almost salt, and beyond this 
point, the cultivation of cctton commences. 

( 3 ) Cawiay to Taraywr.— This tract is a goradu tract in which 
rozi cotton is grown here and there. As at Dorsad, tobacco is a very 
profitable crop in this soil, and there is, therefore, less chance of euccejs 
for cotton either annnal or perennial. 

* Paneh Mahals. 

( 1 ) Ztotalla to Haliali. — ^Tbe tract fiom Movalia to lUbiati is 
mostly comp'*3ed of medium bla^ goradti, and muramii eoH and cotton 
can be grown in these places thongb none is now grown. Gnjarat 
cotton does not seem suitable to these places on account of the extreme 
cold and its effects on such late riyiemogTarieties, but Khaadesh cotton 
being early can be extended oo a large scale. 

The successful introduction of Khasdesh cotton on tbe Dohad ihm 
shows that seed can be freely distributed in this district in places where 
cottou is not at present grown. 

( 2 ) Jfotali to Ahra^*— Tbe soil of ibis tract varies from medinm 
black to light black with a little goradu in tbe neigbbonihood of Korat. 
Tbe tract will grow Khandesh cotton very well, bnt not the Guprat 
varieties on account of tbe shallowness of the soils. The rock is not 
much more than one foot &om the tniface in anyplace. Fnithermore 
the winter is very cold, and damages the crop when in the flowering 
condition. For tbe present no cotton is grown here at all, but wheat 
and gram are taken as raii crops in deep sods, while the light soils are 
only used for crop*. These light soils are suitable for growing 
Khandesh cotton in place of tl.e nsnal kharij crops. 

(3) Berol to Cdaywner.— From Derol, Halol is first reached 
where the land is slightly of the goradtt type and more suitable for rice, 
hrtjri, tur dc- than for cotton, while frost here is likely to be as in- 
jurious as at Dobad, But round about Halol, the land changes and 
consists more of a black heavy type of soil while the Cbapaner Hills 
protect the tract from sweeping cold winds. Cotton is, therefore 
coltivated here with enccess. 
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The crop yields hero 400 to 500 lbs. per acre. The variety 
growQ is kahan^i and the ginoing perceatage is 35 to 37 per cent. 
Broach Deshi of higher ginning percentage may Bait here, while for the 
monntainoas tract round ahoat Chapaner, wnere at present there Is only 
forest, Khandesh cotton can be grown which ripens early that is to Bay, 
before winter. 

"Where the cotton crop ts grown here at all, it is olmost taken 
annually as it pays well, and as a resnlt no attention is given to rota' 
tion. Sometimes one row of tur to every font rows of cotton is grown 
while a mistore of cotton with etmhadi is also very common. Hero 
also, as in the Broach District, coarse rice is grown among cotton, bat 
mostly broad'casted and not as in Broach in good rows. 

As there is good water here, and the land of light coloar, wutering 
cotton like Bacla will probably increase the yield two*fold. 

( 4 ) C^apaner to Chapancr Road . — The eoil of this tract varies 
from light colour and texture to a deep black clay. The Halol tract 
is described above, while from Halol to Chapaner Boad, there is cotton 
only half the way. The remaining four miles op to Chapaner Hoad are 
not cultivated and yield but grass. This tract, it is said, is submerged 
every year, but such places when reclaimed ought to yield very good 
cotton. Here, enterprise is re^nired. Prom Halolto Chapaner Bead, 
the land becomes bkoter and blacker, and thus there will be less 
necessity of irrigation than m the tracts previonsly dealt with. 

( To be coTi^inuerf, ) 



Notes on the Water Requirement of Crops, 

cr 

V. A. 'Tambanef I*. Ag. 

JN hot and dry coantriea like oar own where the rainfall is scanty, 
U precarioos and confined to ft short period of less than four months, 
nothing is so important as to know the water requirement of crops. 
Manures play only a part of second importance to that of water, and it 
may be accepted as a truism that the crop obtained is more often deter- 
mined by the water available than by lack of mannre. The object of 
many of our tillage operations is the conservation of the moisture in the 
ground for the eerrice of the crops. Indeed this forms the fundamental 
basis on which the whole practice of dry farming depends. It was 
therefore with the object of finding ont what shonld be the least amount 
of water in a soil to make it fit for the growth of crops that I was given 
an opportunity of doing the following experiment. The results obtained 
were apparently ahaonnal and widely differed from those of many of the 
authorities on the subject. I have, however, no doubt of their accuracy, 
and the details of the eiperimeot will presently be given . 

In the rahi season when the effects of ram were almost over, a few 
samples of surface son (black cotton soil) were taken from the colti- 
vated land of the agricultoral college farm, Poona, and the total amount 
of mcdstarfl determined in them. The average amonnt of moistore was 
found to be about twelve per cent. The land was sown with thala 
( rabijoicar) and it was intended to find ont the least amount of water 
necessary to be present in the soil for the proper germination of the 
joicar seeds. Accordingly a safScient quantity of the soil was 
thoroughly dried and put in four pots of the same size. The quantity 
of Eoil put in each pot was equal in weight bat the amount of water 
added to each pot was different. The soil in the first pot was moistened 
with five per cent of water, that in the seconi pot with ten per cent of 
water ; the third pot contained soil moistened with fifteen per cent of 
water while twenty pet cent of water wasadded to the soil in the fourth 
pot. An eqnal number of selected seeds were then sown in each 
pot at equal distances at a depth of half an inch. Each pot was then 
kept under a hell jar and all comniimicatioa with the outside air was 
cut off by pouring a little water into the vessel in which they stood so 
as to close the month of the bell jar. In this way unequal eva^xnatioa 
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of the water from the foar pots was avoided. It was then expected 
that the seeds ia the third and foartb pot \ 70 uld uadonbtedly germinate 
since the soil in Loth the pots contained more than twelve per cent of 
water, the amount actually found in the cultivated land. The main 
object, however, was to ascertain whether the seetls in the first or at 
least in the second pot would germmate. If the seeds in the second 
pot had germinated, another experiment would have been started to find 
out what was the minimum amount of water between five and ten per 
cent necessary for the germination of the seeds, but the resnlts of the 
experiment were curious, as not a single seed in any of the four pots 
germinated. I coaid not at first explain why the seeds did not germi- 
nate m the third and the fourth pot. I thonght some serious mistake 
must have crept ia and the experiment was repeated, this time with 
special care, hut the results were the same and again not a single seed 
germinated m any of the four pots. Another series was then com- 
menced nsing, however, this time twenty-five per cent of water in the 
first pot, thirty per cent in the second, thirty-five per cent in the third 
and in the fourth forty per cent. The results of this experiment were 
most satisfactory, all the seels in all the four pots germinated with 
great vigour and energy. 

All this goes to prove that the seeds in this case require at least 
twealy-five per cent of moistore in the soil. This seems apparently 
contrary to the actual state of things. The land was found to contain 
only twelve per cent ot moisture and this was enough for the germina- 
tion of the Jnicar seeds sown in the field. How is this anomaly to be 
explained? The cxplanatiou would not seem to be difficult. The 
total amount of witer require! for germioatiou of tbe seeds may bo 
more though at any particular time uot more than twelve per cent can 
bo found in the soil. The difTereace between twelve per cent and 
twenty-five per cent would be made op by the continual rise of the 
water in tbe soil from tbe lower layers, which contain a mneh larger 
quantity. If this explanation is correct, it would appear as is actually 
tbe case that while in deeper soils twelve per cent of moisture in the 
surface soil may be sufficient for the start and development of a crop 
like joicar , the same amount of water lu very shallow soils would not 
suffice, and the seed would probably not germinate. 



‘Pan’ Cultivation at Ramtek near Nagpur. 

BT 

V. G. Patwardban, B. Ag. 

® URING my visit to Ramtek last December, I found that pan 
caltivation there is rather different to that practised here, and 
perhaps a short accoant of it xvoald prove interesting. 

Pan is extensively cnltivated at Rao^ek a place twenty miles 
from Nagpnr ; also at Sawner, Badnera and other places in the same 
part of India. Ramtek is specially noted for its pan cultivation which 
is of very long standing and is very prodtahle to the cnltivators who are 
locally known ns ‘ Baris. * 

The soils that are generally selected are Medium black, Loam, 
ifurum, Besar and Barad. The soil that is best salted for pan 
cnltivation 13 light, porous, well drained nnd rather of a yellow colour. 
The black cotton soil is rejected owing to its sticky character nnd 
defective drainage. Solid muratn is found at a depth of five feet, 
llica achists are found abundantly round about. Any virgin land or an 
area fallowed for four years of the above character auswers the purpose 
very well. In black cotton soil the caltivation doss not thrive well. 
The roots rot, the yield 13 small and moreover, the ;D 2 n obtained is of 
an inferior quality both lu size and colonr. 

The fields are not usually plooghed or harrowed as a preliminary 
operation, to secure a good tilth. They are simply levelled. This 
levelHng is a necessary operation in yvin gardens. After levelling the 
land, the next chief operation is the erection of a mandap. Neither 
pangara {Erythrina tndica'i'aoi skevrt {Sesbania egyptiaca) is grown as 
support for the vines nor plantsios for shade, as is customary in the 
Western Deccan. Small split sticks of bamboo go above the mandap 
and are tied to it from the supports. The erection of the mandap is a 
very laborious and costly operation. The land is measured breadthwise 
and lengthwise and wooden pegs are fixed at a distance of two feet each 
way ; and the rows are marked over the whole area. No bed system is 
practised and no cross rows are made. On the rows the strong wooden 
posts at a distance of ten to fifteen feet apart are fixed. This distance 
is known as a kuntar and the whole row lengthwise measnres snch 
fifteen to twenty kuntars, so that the length covered by one row is from 
one hundred and fifty to three hundred feet ; and there are 240 to 300 
such rows m one good pan garden. The distance between the rows is 
two feet. Six snch rows make np me * 12 feet by 150 or 12 

by 300 feet)} BO one pan garden known locally as ‘tanrfa’ r o n fAinif 
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The mandap is made of strong bamboo with stro ng bamboo netting 
spread over it. This mandap is very durable and lasts from four to 
five years. It is six feet high. The mandap is covered by thin and 
even spreading of dry grass (specially kusal grass) to obtain shade. 
The whole tanda is protected from wind kc. by grass tattia eight 
feet in height on all sides. 

When all these prelimmary operations are over, regular tillage 
operations begin. The land is dng up by a pick>axe, clods are crushed 
and then it is levelled by means of a shovel in the rows. Before the 
rains, these operations are completed. At the end of July the planting 
of sets IS done. 

Plavting of thA tines. — ^The sets of vines ate generally selected 
from the vines of old stock. There are three to five such cuttings or 
seta obtained from a single vine. The sets from weak and new vines 
ar^jcjected. Every set is one and a half feet in length. Water is 
let into the field and then these sets are trampled down deep in the 
mod, each at a spans length on both sfdes of the row, Then they are 
ej ed from the soil near at band. The space between the rows from 
which the soil has been need for earthing up, forms the water channel. 
This earthing up prevents the sets being washed away or decaying from 
excess of water. Every set most have nine nods or eyes (locally 
known as hMda) out of which five are buried in the ground and four 
are kept above the surface. Two leaves are kept on the exposed part 
of the planted set. For the first two or three days the newly planted 
sets are either watered by a sprinkler or by an earthen jar of egg'shape 
with a very small opening. After ten to fifteen days the sets begin to 
sprout. In black cotton soil the sets require twenty days to bear new 
leaves and roots. These must be protected from extremes of tem- 
perature; cold is warded ofi* by spreading dry grass over them and the 
effect of heat is mitigated by frequent wateiings. When the spronts 
hear two leaves and grow twelve to eighteen inches high they are 
tied by lavala grass or durbha grass to very thin split sticks of bamboo, 
which form their supports. These are fixed in the gronnd and tieif all 
their further end to the mandap. They are seven to eight feet in height. 
There are in all eight to ten shoots of vme tied to each stick. 

Generally, well irrigation is prevalent. Tank irrigation is practised 
but to a very small extent. In winter, re^lar waterings are given at 
an interval of four to five days and in summer on every alternate day. 
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Tan Cultivation at IUutek nbar NAorim. 

Jlanuring is gonorally given in the form of top dressings. The 
cbicf manures used aro linseed cako mixtnto, castor cnko, farm yard 
inanuro and seldom cocoannt cako. Tlio clieapesfc and most nsofiil is tlio 
linseed cako mixture. Tho actual proportion of this mixture is, 

ICO lbs. finely grounded linsood coke. 

6 lbs, dried cocoanut pulp. 

1 lb. pouuded turmeric. 

2 lbs. garlic, 

2 lbs. gbce. 

5 lb. asafcctida. 

170J lbs. total. 

Sixty pounds of this mixture are reqiiiroil for one top dressing 
per lamb. There are in all stx aneb dressings given m a year each 
at an interval of eight to ten dxys so tb.\t three Imndred and sisu* 
jwunds of linseed cake mixturo is required as manure per lamb per 
year. No oUjct mannre is given dnnng the whole of the year. 

The advantage derived from this mixture is, ns they say, that tho 
leaves improve in sofbess, fineness, colonr and taste. It is supposed 
that farm jard manuro requires a very good supply of wjitor or 
otherwise the leaves get black stains. Fresh supplies of earth aro also 
constantly required. After every two months the y>an garden is earthed 
up with fresh earth. 

Uiaran or loicering oj tho cteepers and transplanting. — ^AVhen tho 
creei>er reaches tho top of tiio nnndip or a liltlo above it, it is lowered 
down, tho Jo.i7es are picked, and tho vino is tied m tho midst of tho 
supporting stick with facnirt grass. This is done three or four times 
in a year. It is a necessary operation, otherwise the shoots might bo 
burnt by being exposed to tho rays of the sun. In January ntarnn 
begins. Tho whole vino is untwined, all the leaves are picked up 
OTcapt some four or five leaves left at tho top, which are known as 
iobc. The top portion of tho vino about two feet long is kept abovo 
the surface of the ground tied \ijpadgal to tho supporting stick and all 
the rest is buried in tho ground and earthed up as before. Fresh growth 
of tho leaves is ohtaincil just after the spring. Vtaran is repeated 
every year. 

A tanda lasts in good coniUUon for fivo to six years. After this 
l»oriod the tanda is broken and tho land has to ho fallowed for four years 
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before it can bo cnltivated again. A good yield is obtained from the 
third year. 

Picking cf the leaf , — The next oiieration is the picking of the 
leayes. Every picking of a garden in fall yield gives 10,000 to 32,000 
leaves in one row according as the length of the row is 150 to 300 feet 
respectively. There are sneh five or six pickings obtained in a year. 
The leaves of different pickings arc known by different names. Tbo 
first and second pickings arc known ns Khnrioel atid Katwin. The 
third picking is known as Junatoan. The new leaves that spring up 
after u^aran are known ns ATarati leaves and Lamlori. Out of these, 
Junatoan arc the best stnee they last well and bleach well. 

The greatest care that should bo taken in pan gardens is to keep the 
fields quite clean and to have regular waterings. The tanda must be 
kept thoronghly weeded, and nodciayiag material is allowed to remain 
inside the gardener in Its vicinity, in order to prevent any spread of 
disease. 

and insrc^ pes/A.— The chief fungus disease which afibets 
the plantation is known as Lohari. It arises in the summer. It turns 
the lea^ es red. This disease is supposed to be stopped when cold water 
18 sprinkled over the leaves. This is chiefly found in pan gardens which 
are irrigated by tank water. 

The following are tho insect pests:— (/dancfWi, lieta and Kapai 
and tbo bnd caterpillar. 

Gliandheli - — This is an iDjurioos insect pest affecting the crop in 
winter. Its eggs are white in colour. Theso are laid on decaying vines 
and weeds and they hatch there. The caterpillars eat both the vine 
and the leaves and the effect is that the whole creeper hegius to rot. 

It becomes very difficult to stop the injury when the eggs are 
batched. The remedy nsed is the application of lime as soon as eggs 
are seen on the creeper, and this is fouud to be very effective. Another 
treatment given is the keeping of a email bag of asafeetida in the 
current of irrigation water. 

Reta . — It appears by tho curling of the leaves from the top to the 
bottom and thus causes injury. 

Kapat . — In snmmer, the vines are affected by this pest. It consists 
of a mass of white insects which ding to the stem, leaves and bads and 
slowly tbo creeper is eaten up. The only effective remedy is to collect 
the insects and bum them. 
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Bud caterpiltar.-^Dxh ia a greeu catetpUlat which cats up now 
shoots and buds and tbns checks the growth of the creeper. No remedy 
is practised to prevent it When I visited the area I suggested that 
the affected porliou be cut up and burnt. It was found that this has 
produced some effect in preventing its spread. 

Apprormnte Cost of eultitation in ginernl and the yield , — ^The 
tandci does not, as a rule, belong to one mdiridinl but it is always 
worked by the co-operation of fifteen to twenty members. The tnala is 
too large for one of the lost! cultivators as the preliminary and other 
expenses of cultivation are too big to hs incorred by one person. The 
preliminary operations are given generally by contract. These cover 
all the expenses of the erection of the mandip, wood, dry grass for 
tying, mulching Ac., sets for seed, digging of land, forming of the rows 
and canals for irrigation itc. Ac. 

The following are the figures for one iatnb. 

Maximum rate per fami Rs. 100 

Charges for preparing grass tattis for 

fencing Its. 50 

Charges for two wrmanent cooHcs Its. fi 

per month eau ... Bs. 141 

Charges for mauare of linseed cake mixture. Rs. 16 
( Rs. U for 300 lbs. of cake and Rs. 5 
for other things.) 

Irrigation charges per lamb for 8 months. Rs. 10 

Other charges including cesa, marketing Ks. 20 

interest Ac ... Rs. 20 


Total charges... Rs. 360 

One ‘ loc ’ of leaves contain approximately 16,000 aimilar to one 
hudian of leaves in Poona. At every frlckiug nearly one he of leaves 
ore ohtained from one row 150 feet long. Ihera are six such rows 
iu one lamb. For the first year there are only three pickings obtained. 
So the produce of leaves for the first year is 18 lacs. Average price 
obtained per las is fourteen rupees, and heace the total amount 
obtained is Rs. 252. Thepeforethelossforthefirstyearis Rs.SGOnunus 
Rs. 253 or Rs. lOS. 

For the second year the prcxlaoe is more and the expenses are less. 
Some Rs. 20 are required for the rcpmruig of the mandap Ac., but there 
ate no charges for the first two items in the list • given above. Hence 
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the cost of cultivation for the second year is Rs. 230. There are five 
picldnga obtained this time. The leaves are good. The average rate 
obtained per /i7i* is Bs. 15. So for thirty lacs of leaves the amonnl 
obtained is Its. 460; deducting the expenses and the loss of the first 
year the actnal profit remaining is Bs. 112. 

From the third year onwards six good pickings can be obtained, 
60 in all thirty-aix taes of good leaves. The average rate per lac is 
Rs. 10 and therefore tbe total amount obtained is Rs. 570. Redacting 
the expenses Rs. 230, the net profit obtained is Rs. 34G per lamb. 
This profit is maintained for the third, fonrth and fifth years. At the end 
of the fifth year the total profit obtained is Rs. 346 x 3 + Rs. 112 = 
Re. 1,150 per On the whole the business of the pan garden is 
very costly as well as very paying- 

Vartelies groicn, — The varieties grown, are Kapuri, Gangori, 
23angala and Laichad. 

The hapuri leaf is very thin, soft and of a very good taste. When 
the leaf is folded any way in the hand and let loose it regains its shape 
wikhont being torn. The size of the fully developed leaf is abont six 
by nine inches. It is the cluef variety grown. As iU name signifies, 
it smells very faintly of camphor. It bleaches well and easily. It can 
be eaten in large amonnts wlthont injury. 

Gangori difiers from /.apun to size and colour only. It is small 
in size and blackish in colour. 

Bangala is another variety. The leaf is thick, greenish black 
and pungent. It does not bleach well. When eaten in large quantities 
the tongue becomes furred. 

Latchad is eimilar to^an^afa but is a little bit softer and superior. 


A Note on Undi-oil. 


BT 

N. V. Kanltkar, n. Aj., 
Demonsfratur tn Chmistnj, 


-wVicb is bettor known na “ Domt>a-oi\ " is extracted 
from tho seeds of the Undi trco ( Calophylliim ioophyllum). 
The seeds yield from fifty to sixty per cent of oil by weight. The trees 
nre present in nbuudance to the Konkan in the Itatuagiri district, and 
are there found commonly growing on the fillies of the roads. The oil is 
extracted by the country gham aad thon exported to Bombiy. Some 
is utilised locally for burning parposes an I also for varnishing boats 
and other things. Jly attention was drawn to this oil by a private 
gentleman who wanted to know whether the oil can be otilised for any 
other industrial purpose. 

A sample was therefore procured and oxamioed for its diiTerest 
physical and chemicU constants which ate given below:— 


Specific Gravity ... 0'033 

Butyro Tlefnctometcr Reading at dO”* C ... 00*500 

Reicbert-lleissl Number 2*220 

Acid value 30*700 

Equal to Oleic Acid per cent 18*350 

Saponificatiou vnlno 102*009 

Insolnblo fatty acids 03*870 

Iodine valao 84*200 


lijvibnnd’a ColouT-Tratomcter Reading j- %0Wi 

The tintometer Reading shows that the material has a greenish 
appearance in thin layers* The oil has a peculiar smell which seems 
to be due to the volatile fatty acids present in the oil. These ar^ 
present in considerable amount ns is indicated by the Reichert Meissl 
Nnmber. The acid character of the oil is shown by the high per- 
centage of free acid. The Iodine value indicates that the oil belongs to 
the group ofsemi drying oils and hence its ufilisatiou for the purpose 
of varnishing. 
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Tbe high percentage of insoloble fatty acids would indicate the 
likelihood of its prodnciDg a good bard soap, and on actually preparing 
a soap from it a moderately hard fair lathering product was obtained. 

The oil is said to have medidnal properties and hence is used as an 
application to the body in certain skin diseases. If these medicinal 
properties of this oil are not destroyed after turning it into a soap 
then the soap would have valnahle properties from a medical point of 
view. This is a matter, however, for experiment. One more advan- 
tage the soap produced from the ITndi-od possesses is, that it makes a 
toilet soap of excellent appearance without the addition of any colouring 
matter whatever. The green coloured oil produces a beautiful yellowish 
coloured soap. 

This oil is sold at present at Bs. 4/8/- per maund of twenty- 
eight pounds, which means about six pounds per Rupee. 


Cultivation of Ooooanut in the Pernem and 
Mapuoa Talukas of the Portuguese 
Territory of Goa. 

BT 

S» H. Prayag, B. Ag. 

^ very considerable portion of tbe cultivated area of the territory of 
Qoa, consists of cocoanut gardens, with mangoes and jack fruit 
as Euhsidlary crops. Viewed from the hills of Banj'im and surrounding 
villages, one sees a continuous lino of cocoanuts and becomes impressed 
with the idea that the villages near tbe coast, are almost buried in 
cocoanut plantations. The bne along tbe creeks, consists of a sandy 
soil, passing into red latcrite soil with a large admixture of sand as we 
go inland until it becomes purely laterite soil just near tho foot of the 
hills and os the hill sides. IVe can thus distinguish three more or less 
distinct zones where cocoanut cultivation is carried on viz. Pare sandy 
soil; Laterite mixed with candy coil; Purely laterite soil. Besides 
these, cocoanut cultivation follows tbe rivers and streams iu Parcem, 
Siolim and other villages of the Pernem and Mapuca talukas, the palms 
being found on soils that are on tbe banks of tbe sweet water rivers hut 
which also receive salt water from the sea during high tides. 
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Tlio iMgCit iWTt of tUe ftTO\ under cocoanuts ia foand dther on 
Bftndy-loam soil witliin n diatnnco often to fifteen milea from the sea, 
oxdudtng ft belt ono or two raUea broad along the sea or creeks, or on 
latorito soil with a largo admixtrtro of sand in it. Tho palm thrives 
heat in siinations that receive sweet water from tho rivers and also salt 
water from tiie sea daring high tides, tu such sitiialions nats can be 
obtained for a gooil number of ye-ars. It is less prodoctivo on sandy 
soils in tho vicinity of tho sea or of creeks and also on pure lotexito soil 
on the hill sides, 

Iminediato contiguity to tho sea or creek does not make for tho 
success of the pvvlms, os tho trees become weak and stunted when the 
wide spreading roots come to contact with the creek water. Tho cuUN 
vatora recogniso this fact and they generally grow them in tho situation 
mentioned above. The climate of this p»rt of tlio country is hot and 
moist, and as a steamy cUmato is most congenial to tho well being of 
cocoftnnts it will bo evident that Goa fulfils its climatic reqairements 
perfectly. 

For planting, onts that are perfectly matnroJ, well, 
formed, and selectcvl from trees of good bjaring habits, ore nsed. 
They are hronght down from the trees by a man. Tlie falls from tho 
trees ate rejected, ns tho fall freqnently cracks the inner shell, without 
giving any external evidence of injury. The nnts are sown in seed beds 
that are ready for Uiem, in tho mootb of Seplerabot, generally at a 
distance of two to three inches opart. When the plnomle has fairly 
thrust its way and when the spionts ato six to nine inches high, they 
are taken to be in tho best {lossible condition for pormnneut planting. 
This hakes six months if the nnts are gooil and the seed bed too a good 
ono j bnt generally it takes eight to nine months before they are ready 
for transplanting. In April, pits two to tlicoe cnbic feet in. sba are 
dng, and in these the seedlings are transplanted, at a distance of ten to 
twelve feet. Wider planting is not generally practised. Tho plantin*' 
is done either at the end of April or iu the early part of May, and e.adi 
plant is watered daily till tlie rains set in. If the soil is laterite, the 

following material is put in cacb pit, before planting tho Beedlin**: 

S.md at tho bottom for good and efficient drainage ; over it, leaf mould 
ash, sheep droppings or cowdnng os may he availahlo thoroughly mixed 
with original soil. Till the fourth or fifth year no more manure is 
given. 1 have been told that tie regular application of manure except 
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a baakctfol of ordinary salt is scarcely followed and that excellent crops 
are borne for snccessive years. The people however recognise that if 
the manuring is not done for a good nnmber of years, even in fertile 
soils, the trees that prodnced a hundred select nnts a year at one time 
yield in succeeding years only nncerlain crops of small and inferior 
fmits. In Farcetn, fish manuring is adopted. The fish known as 
“ Tarli ” is nsed at the rate of a basket per tree, in the month of 
September when it is plentiful ; it is put at a distance of one foot from 
tbe trunk of the tree and is tboronghly incorporated with the soil. This 
manure is especially used in sandy soils. In laterite soils rich cniti* 
vators put the following manure at tho end of May, or in June * 

Ash 1C lbs. 

Sand 10 basketfuls. 

Sheep droppings 16 to 20 lbs. 

This manure IS nsed once in three years. It is sometimes aleo 
tued in sandy soils for small trees. The cocoannt easily responds to 
manure and bears luxuriantly if the manuring is properly done. The 
application of salt bos been said to have a beneficial effect npon the 
productive capacity of tbe tree. 

Jinemies.— Hats ate a eonree of considerable loss hut they ate not 
found oti an epidemic scale. Among serious insect pests, is tbe 
rhinoceros beetle which is said to appear occasionally and canse the 
death of many trees. Tbe attacks are confined to the growing point and 
as far downwards as tbe wood is tender and snsceptible to the action of 
its powerful mandibles. Two or three grabs of these beetles, if nndis* 
turbed, are able in time to completely stop the growth of the tree and 
ultimately lead to its death. Tbe beetle or its grub is searched for by 
drilling boles in tbe stems of tbe trees ; it is taken out by a booked 
wire and is killed. This remedy is no doubt effective, but it is not 
possible to carry it out if the channel made by the borer is very deep, 
unless the hole made in the stem passes through tbe other end of tbe 
stem and is then examined. 

Summary, — ( 1 ) Besides tbe mango, there seems to be no other 
fruit tree that may be grown to a greater extent in Goa than the 
cocoannt. Here a good crop of cocoannts may be gnaranteed if the 
trees are planted in a snitable sitaation. The growing of cocoanuts is a 
very remunerative and most reliable iodnstry and one that has been 
receiving greater attention of the people recently than in former days. 
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( 2 ) The natoral enemies and diseases of the plant are relatively 
few and are easily held in cUeck by the cultivators. 

(3) Wider planting than what is now followed in some parts is 
most desirable, as thereby esposore to the snn and air will be ensured 
and the trees would make a wider expanse of crown. 

( 4 ) In view of the ever expanding demand for cocoannt prodncts, 
the industry presents great attractions to palm growers and the cultiva- 
tion is likely to bo taken up on a scale of greater magnitude than hither- 
to, in the near future. 


A Reminiscence. 

BT 

Q. S. Kurpad> B. A. 

ST was a bright morning. There bad been a light shower the 
prerions evening and the breeze was cool. The sun was slowly 
rising and I was tempted to take a walk after 1 had my coSee. I went 
for some distance along the road wbici ran is front of the bungalow 
at which I put up, and then tamed into a field on the roadside. 1 soon 
reached a small canal in which water was flowing. It lay right across 
my path, and not wishing to turn back, I stepped back a few paces, 
took a run and cleared the canal. On the other side the fields were 
not cultivated. It was the pasture land of the village. I collected 
a few stones which seemed interesting and some curious looking plants. 
I proceeded farther and came to a small tank which was half-filled 
with water from the rain of the previous evening. The frogs made a 
deafening noise and the air was foil of those winged insects which are 
so plentiful after a rain. Some lurds were busy catching these insects 
and filled the air with the peculiar cry which they give on such 
occasions. I stayed on the bund for about five minutes and it was 
with great reluctance that 1 passed ou. By this time I bad lost my 
bearings and was only intent upon finding my way back home. 
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I saw a groap of trees abeail and wended my way towards it. 
On tbe other side of tHis grore I saw a man ploagbing his land and as 
I saw the depth of the farrow made 1^ the plough, I thought of the 
steel ploughs that I had handled when 1 was quite a boy. I enquired 
of the farmer what he thought of his lard. He entertained a good 
opinion of it and told me that with timely rains he coold keep himself 
and his family in ease. I then .asked him if be had seen the steel 
plough. He said he had heard of it; but did not think much of it. 
‘ They say that it wants two pairs of good bulls to draw that plough, 
sir’ be said * and 1 cannot afford to buy and keep two pairs of hulls, 
especially when I can get oa with these two bulls and this plough, 
daman old man and hare not got faith in these new ideas. These 
old thmgs are good eooogh for me/ and ha urged his team to more on. 
1 took my dismissal silently and walked away, 

1 struck a path in a field close by and walked in the direction in 
which 1 thought the bungalow lay. 1 came upon two men lifting 
water from a well. •A long beam worked on a pirot between two 
upright pillars. To the longer arm of tbb beam was attached a thin 
long bamboo at the lower end of which was a bscket. One man stood 
on two stones projecting orer the edge of the well letting the backet 
down and bns^g up the water. The other man habnced himself on 
the big beam near the pirot and moved this way or that, thus helping 
the first one as required with hb weight. I bad not the heart to ask 
them anything or suggest anything after my talk with the farmer, ~ 
and retamed home. ^ i 



Some Economic Water Plants of the 
Bombay Presidency. 

BY 

H.M.Chlbbcr,M a* 


^^KDER ths title of TTctter pilots aw iacloded plaats that grow in 
“"M water or in the saturt\ted soil that fridges a tank. Some of 
them are speoiallr nisei hy mea, while others grow wilj. Many o 
them are not sufficiently known, ani all of them have only a local 
importancs so far as thx3 PresiAency is coacetned. If howexer better 
attention were pail to them some of them woali ua loabtetlly repay 
the hboar. Tne one of the greatest promise i» 

Tiropa i.fpiRJii T- Cooke in his “Flora of the 

Bomlay Pre»iieacy ” rem irks as follows regariing this plant. Vo!. I, 
p. 51S. “In tanks thrcogboat the Presi-lency, often cnltl'rat^l ; very 
abandaat in tanks in Gnjerat. The froit la- eaten by the natives, and is 
inneh esteeuied. It is known to Anglo-Indians as the water-chestnat. 
Distribution thronghont India, Ceylon, !Aahj-a, Tropical Africa— 
vemncalaruame Rebted sj^ecies are fonnd in other parts 

of the world. One called Tmpa r. ’.tans grows in Kashmir, Persia 
and central Enrope.* The best larielycf this species Iccilly known 
as the Ursa'T.'i type was intnxlaceJ from Kashmir hy me last year. It 
did well .at the Vir Water works in the Poona District. One or two charac- 
ters of this variety may be stated here. It takes only three months or 
so in this part of the couatry to ma its coarse from germinatioa to forma- 
tioa of fruit ani see^l, while the local species takes nearly douhle the 
time. In taste it is s.iperior to the local form, hut in size it is smaller. 
It is pcssible that it may uot all the same be inferior in yield or prcduc- 
tiveness. This point is yet to be settled. 

Uses.— Fresh 5lir:ya<:f.:e are taken by mea after boiling. They axe 
boileil with the shell. A little of iron sulphate is added to the water 
for boiling. The iron salt combines with tannin ia the shell which 
thereby turns dark. The cuts ca coding are cat open like a gapin«* 

* Iloclfr's ricn of Fritlili Isdla. Tcl. II. p. 5S0, 

7 
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oyster shell. They are sold by hawkers in this condition. The objece 
of using iron Bulpbate seems to be to add to the nttractiTeness of th 
nuts, as the milk-whito kernels form a sharp contrast with the jet black 
shell. Thenntsaroakouseil iaadry state. They yield white floor 
which is used in the munufactnro of sweets of all varieties. Shelled dry 
nuts are sold all over the Presidency by native druggists called gandMs, 
They are brought for sale from outside this province, as all the local 
product is consumed in the fresh state. After a plantation has yielded 
a crop of nuts the old leaves rot in water. If the water of a Shingada 
tank IS required for drinking purposes, the leafy parts should he removed 
after frniting is over. In parts of Europe (Franca) the leaves are fed 
to cattle m the form of silo. Stungada cultivation is also ]iractlsed in 
China. Some particulars regarding cultivation in the Thana District of 
this nut are embodied in another article in this number by my friend 
Mr. T. R. Kotwal, n. a. ll, d. • 

^elumhium ipeeiosum Willd. 2i'ymphita Lotus L. and i^gmphaa 
stellata irittef.— These constitute the Ijotas or Kamal, with large gay 
flowers of diffeient colours. They bear to fact the largest flowers to be 
seen in this Presidency. They all grow within tanks and form large 
ciicnlar shields of leaves. In the first one the shields are elevated 
above the water surface when fully formed, while in the last two they 
remain closely applied to water. They propagate by seeds as well as 
by tubers. The seeds of the former nro large, being the size of a 
groundnut seed. The latter have small seeds like mustard. The 
embryo of the former is embedded in the interior of copious albumen 
which is bard as stone when dry. (The embryo forms an object 
of great scientific interest inasmuch ns it develops green colour 
( chlorophyll ) while cut off from any light inside the albumen and 
seed coats, which is quite unnsoal). The tubers of these plants are also 
different. In the former one, it is elongated and perforated by about a 
dozen straight air channels, la the Utter it is compact and oval or 
ball like with a very thick hairy outer shell-Iike coat. lu the former 
the flesh is white ; in the latter it is yellow. 


° The Sub-Eogineer of Kbaricut Cuial Ahmedabad Diatilct iaforms me that 
the OQttnrn ii from 40 to 80 kseba mauods per acre (fresh state) which sells from 
a rapee to a rupee and a quarter per rnanod. la the dried state the product weighs 
a fourth of it, and the price then is four times u much. ( Letter No. 101 of 18tb 
January 1912). 



Soira Ec«^ifOitic Water 51 

Uaei.— Ths flowcrj miy bo coa*iilcrcil firat. Thrio aro naoful in n 
tinmijOf of spppcoiotion of tbcif boonty nn/l fra^anco 

on tho port of tlio i)'‘ople «{w them ft Wf? hi^h pia^o in }IiV!oo 
mythology. They arc mneh fongbt after for the nmo rco'on by 
UIwloo tlcvotoc-«. The fragnneo or flavonr of the petaU rentier them 
n^oful for the m.'vlfin;' of or aweet cooling bevengM. Ileganl- 

iag the rcoU the alhamen alone to the former t-i e<l{b!fl, nueo the green 
embryo or germ ii tleciiledly bitter. TIw* ctitbio part ii tarned into 
flour beP'ro it it ntilHOiI. It rrgvnlcil aa highly nntritiona anti 
CTcditCfi wllli tonic propertie i. It enters into the compn-*ition of tonic 
ffW Li peealiir to tha niUrc4 of Indji which are known as PaLs, The 
following analysis of wifer-frco snlrttaneo of the seeds of Nel'mfuum 
( hnmnl Kuhih ) and of Trup'i ( SAtmj u/i) is of interest. It La taken 
from RnJlctin No. Ci ( 1 H’)'J ) of the IJfiitfd .States Uepartment of Agri- 
rnhnre, OlHre of llxperiment Stations, Washington, hevring the title 
“ Some ChtQO''e Vegetable Fot>l Materials ”. 
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As reganls the tabers thoie of the N'ymph.T-i are ranch ronght after 
and rolLsbed. When yonng, they arooa’alnwUlyint tlio size offt lemon. 
There are known ia Gnjent as /Zo/voarfo. The larger ones which rc- 
pre-ent growth of aereral years aro rallol Gangad. They aro cUhor 
boiled or roasted. They tasto somewhat liko tho chestnut with a pccnliar 
and agreeable fl-aronr. 

Propagition.— Some tnlers that may have boon left ovor, upront 
with tho heginuing of tho rain* in Jane. Tho villagers often collect 
and preserve some ree-ls which form ia winter, and drop tlicso iu the 
water that collects in the tank, hitherto dry, With tho first rams. No 
further attention is paul to tho plants. 

S'-irpus Kipoor Rarh — ^Xlm is ono of tho sedg'-s. It prodncaa 
bIoLo'’o tnfaers of a white or dark colour clotliftl with matted fibres. It 
generally occupto i the fringe of a tank. It is reatrictcil to tho Konkaa. 
Its local namoisA'aara, The tobo« which have tho size of a Bmall 
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potato arc sweet and nonrishing. The flesh is white as in the apple, 
and quite firm. They are to be had aboot November and December. 
Their supply is extremely limited. It may be taken raw. If boiled 
in a large quantity of water it looses its sugar and consequently its 
sweet taste. Below is given an analysis of a related plant which 
together with the local one is grown all over China. It is taken from 
the same bulletin as the previons one. 
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A Note on Agriculture in the Kotah State. 

®T 

Ghanehlam Das Gupta 

J*nHE Kotah State lies in the centre of the large geological area 
nsnally classed as the Upper Vindbyan composed of old 
Faircozoic rocks. Their composition is very uniform. 

Although chiefly composed of saudstimes, a type of rock which 
often contains much coarse detritus, the fineness of the rock throngbont 
this entire formation is remarkable. 

The agricnlturo here is very undeveloped. A simple wooden 
plough, a very primitive harrow and a few other implements exhanst 
the list of the toolsofhnsbandrr innsetn almost tho whole ofRajpntana. 
The plough used in the Kotah Stale may be compared with the light 
ploughs of Gnjerat. The soil being sandy and easy to work, a pair of 
bullocks can do fairly good work with it. The harrow is almost similar to 
that in use in the Deccan with a few minor differences in constmction. 

Sowing is generally done by band, and it is wonderful what nul- 
formity can be reached by this method. For small seeds, however, a 
special device is used. A funnel shaped hollow bamboo rod nearly four 








Note ok Agriculuteb uf Kotah. 


53 


feet in length la taken. The month u cwTered ^tb leather outside and 
^n and the whole ia tied looaely tn the ploagh, and so arranged that the 
seed falling from tlie caltirator'a bandi throngh it, drops in the furrow 
prepi'e I by tiie ploagh, thus sowing one row at a time. 

IntertilLage operitions are done with the same plough. Of coarse 
it can be cinly dnwn throngh the rows, and removes shallow rooted 
weeds and stirs the sarface soil to some extent. 

To tbo^e who constantly hear ao macUaboat the extended researches 
and notes on mmarlng it wonbl sound corioas when I aay that no 
manure whatever w given to the fieWa. When, after a time, Lan<l 
refusea to ywM crops, they leive it quite fallow for many years. This 
they con afford to do since extensive lieliU are always available on easy 
terms, owing to a sad wint of enterprising an 1 Lard working cultivators. 
If Eillowing, unfortunately, docs not give snfficient tone to the 
debHitatetl land and bring it to it« former condition the hnd is aban. 
doaefi as barren. 

The system of rotation ami mixcil crops ts prvetiaed in a crude 
form, the principal crops being wbeit, jotear, 6ijrt, inferior ricer 
maize etc. 

The most importaat and profitable cultivation is ** opium,” in the 
whole of the fiLalwa dutrict comprising a portion of Rajpntana and the 
Central India Agency. Thw industry is likely to get a death blow by the 
recent laws prohibiting opium in Cbtaa, to which country a'trcmendoua 
quantity has hitherto been annuilty exported. 

Tbegeaenl^coaditioa of the ryot is very deplorable. He is quite 
ignorant, and deeply conservative and, I regret to aay it, profoundly 
lazy. These f icts iu brief show m wbat stage of development Ilajpntana 
is as a whole, from the agricultaral stand point. However, wa 
are aoreno holy of men, even if they would, can stand still in the 
great nee of progress going on all over the globe. We are quite hopeful 
ot the ftttnre and believe that an ever improving condition of things is 
nre to result from the stride towards advancement at which our 
countrymen arc aiming. Again the Jii^tory of others that have trodilen 
the path before ns, infuses conrage in us to advance without fear. It filjf 
ns with hopes of cltimate success and urges os to work with full trust 
and belief in the Great Power, that rules all destinies. I cannot but 
coDcInde by qnoting a very common proverb in the whole of North 
India. 

“ Agriculture is the best and noblest of professions.” 



Observations on the Ceylon Papaya in Poona. 

BT 

I. B- Kutkarnl, Ij. Ag , 

Ganethkhhd Botanical Gardens. 


|JN May 1000, seeds of the Ceylon papaya of reputed excelleuce were 
receiTcd from the Superintendent, Botanical Gardens, Perad- 
eniya. They were sown in pota in an ordinary way on the 3rd of Jane. 
The pots were kept under shade and watered daily. On the 12tb, 
seedlings began to appear ; by the end of the moatb, almost all the 
seedlings were above the ground. 

After a fortnight, the pots were gradually exposed and then after a 
week, the seedlings were transplanted, when they were about six to 
eight inches high, to the permanent field. No distinction coold bo 
made, while in pots, between the seedlings oi the local types and those 
from the Ceylon seed. The field in which they were planted rnns from 
east to west with a slope fconi south to north. The soil is meiBam 
black about three feet deep. 

The seedlings were transplanted on the 22od of July between the 
custard apples already iu the plot, eight feet apart on all sides. No 
manure was pven. Regular watering was given from Novembsf at 
intervals of ten days. Growth on the whole was vigorous. Some 
special characteristics began to appear os the plants grew older— the 
first thing noticed being the longer inteinodes than are found in the 
local variety. The second ebameteristie was the thin and short petiole. 
The plants at the lower end of the plot where water was opt to lodge, 
first grew vigoroosly and then eeemedtoget a check and gradually died. 
Those at the upper end where water was scarce, grew slowly aud 
flowered late. Those in the middle bad good vegetative growth and 
flowering capacity. 

Flowers npprared on the tress in the middle of the plot after ten 
months from sowing, while thoseat the upper end after fifteen months. 
Plants in the middle were about mne feet iugh when in flower, while 
those at the npper end were only six feet high and looked pale with 
leaves of a yellow colour. 
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Chillies of a local variety were planted between the papaya plants 
daring the monsoon. They grew laxuriantly but bore little fruit. In 
December, potatoes from the market were grown after the chillies had 
been removed in September. They were manured with farm-yard 
manure (about two cartloads to the guntha ). The onttnm was about 
56Q0 lbs. peracre ( calcnlatingas one hundred and forty poncds per 
cmntha which was the area occupied by potato ). The tubers were quite 
healthy. 

In all, one bondred and seventy-five seedlings were transplanted ; 
of these, nine died after tnmsplantation. Of the remaining plants, the 
distribution of sexes was as follows 

Female Hermaphrodite Hale 

29 46 

Again, one hnudred seedlings were transplanted, in another field, 
between oranges. Here the plants grew mo.*e vigorously. The 
leaves were dark gteea and the flowers appeared after nine months. 
The proportions of the sexes here stood thus : — 

Female Hermaphroilte Male 

33 T 54 (one died). 

It will be noted from the above figures that the proportion of the 
sexes is very difierent in the two case*. The only difference between 
the two plots, bssides the defect in the level of the ground of the 
first already mentioael, was tbit the former was eiposei on the north 
and west, while the latter was protected from the winds by the mango 
and other rood side trees. The plants in the fo.-mer we.-e gradnally 
destroyed line after line by the severs coll winds from the west. This 
fact was quite clear when the plants in the front line were found bend- 
ing towards the east- Then grodaiWy one line after another was 
completely destroyed. 

Jjtjhrescir.ce.-^The only dirfereaces found in this, are as folbws:— 
The peduncle in the male is shorter and thinner in the Ceylon papaya 
than in the loml varietr. Female flowers also are smaller in tie 
Ceylon papaya than in the local variety. 

FniiV.— .Themostcommonshapeofthefruitsis ohlong-cval. The 
average cornier of fmits per plant available for the market is arfy np 
to the time when the plant is two years old. lich fiuit weighed from 
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one to five ponoila. The average may 'be taken at three pounds. 
Again, each fruit on an average measnrei eight by si's inches. The 
maiimum size Tvas twelve by ten inches, with yellow patches here and 
there when approaching ripeness. 

The pulp varies in thickness from 1 to IJ inches and is of an 
orange colour. Plenty of seeds are generally fouiii at the top. The 
fruit 13 much more piquant in taste than that of the local varieties. In 
taste it is luscious but not too sweet ; its flavonr is moderate and 
pleasant. It has the consistency of a well boiled potato with consider* 
ably more water. 

Seeds . — These vary from a few to hnndred of them in a frnit. 
They are emallcr than those in local fmits. They are quite black when 
fully developed and one toh weight contains 500 to 550 when dry, and 
aoo to 350 when wet ; while the country ones contain 400 to 450 when 
wet and 150 to 223 rvhea dry. 

Mr. MacMillan in his report on papaya, says that friiits are 
generally obtained after eight to ten months from the time of sowing. 
The size of the fruit varies from eight to fourteen inches, while the 
weight tnns between five and eight pounds, The taste, he says, is 
nsnally pleasant and the average number of seeds per tola when dry is 
500 and when fresh, 103. 

Mr. DeCruz, of Bombay in a prh'ate letter to ma reports as follows 
about the Ceylon papaya : — He planted the seedlings ten feet apart in 
land meant for roses and maonred with bone meal ; fmits were obtainel 
ten months after sowing and they were remarkably long in size an 1 of 
quite an attru'-livo appearance and of a very sweet taste. 



Notes on Agricultural Conditions in the 
Bijapur District. 

BY 

Mr. B. S. Chcncfflri- 


ffN the foUrtwIn" arliclo I have pot togckber n fow notes on tUo 
conditiona which prevail in the district to which I belong, onJ 
which has the rep it itinn of being one of the moit famino stricken in 
the Bombay Presidency, if not in luiia. 

As a whole the district cannot bo calle<l hilly, though in the 
sonthern portion there are two ranges of small hills, chiefly running 
throogh the Bidami and Bagalkot talokas. The remainder of the 
surface is chiefly a large rolling platciu. Forests, m the sense of large 
areas of tree growth, do not exist to any extent. Iial>ul trees are 
foand all over the district, and there arc many areas of siiarsoly grow- 
ing trees, which are technically speaking forest, hnt this is all. The 
average annual raiafall is low, and, more than that, is extremely 
variable, — which may be dne, in part, to the bareness of the country 
and the absence of forests. 

The soil of the district is also very variable, hot by far the larger 
part consists of black cotton soil m one of Us many forms. In tbo 
south, however, there w a great change and there are largo areas of 
sand or sandy loam. The black soil has the characteristics of this 
type, — becoming very stocky when wetted,— hungry fop water and 
requiring much water in order to make it wet, and retaining moisture 
very well when once thoroughly soaked. 

The climate is hot and dry. DuriDg the hot weather months— 
April, May and Jane,— the temperature commonly rises to llO'^F. 
This in a dUtrict cont lining little shade, and little water, makes 
travelling diflicnlt at that time of the year. The difBcuUy of watoj 
supply b felt in every part of the district, except on the banks of one 
or two of the great rivets crossing the country from B ist to West. As * 
a result, the villages are far from one another, and their position is 
regulated, to a largo extent, by the existence of wells or other means 
of obtaiaing water. It is rare iu many p.irts to find more than one or 
two wells to a village, — these being pablic ones. It is frequent too 
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tliat this supply fails Id the hot weather, and iu this case, the villages 
bare commoaly to walk five or bLs miles for water at this season. 
Irrigation is, hence, not largely used, except In a few favoured corners 
of the district where good welU ate found. As a result, too, the 
condition of the cattle over naacb of the area is very precarious. The 
amount of grass available on tho waste lands in the rainy season is 
very small, — and in many parts they are fed all through the year on 
dtyjowar or iajri fodder. It is not surprising that little care is taken 
in the breeding of cattle. 

There are four hig nvers in this district, the Krishna, the Bhima, 
tho Malprabha and the Qhatprabha, and a large salt water stream, the 
Don. The lands on the banks of these rivers are annually covered by 
the full flood in the month of August and the lands eo covered are rich 
and fertile. The areas on the banks of the Krishna, prodnce first clas® 
crops notably of maize and briojals. Flat beds where water is 
available thronghont the year are particularly selected for this 
cultivation.* The soil on the Blitma being a sandy one, afibrds a good 
scope for A'arioo; ( FK^aris ) cultivation. A good variety 

of fa jijowar is grown here aooually in the raii season. 

On the banks of the Don stream, an 6X0011601 variety of wheat is 
grown. The water of the stream, Ibongh now far too salt for irrigation 
is not too saline for drinking by those who are acenstomed to it, and 
the people are in the habit of consaroiog it even without boiling. 

Up to the present there has been little introduction of crops from 
outside. The native cotton of sliort staple, is largely grown in the 
month of August especially jn the talukas of Byaput and Bagalkot, in 
each of which there is a central cotton market- In other talnkas, cotton 
is sent to the above two centres for di3{>osaI, and the profit expected by 
the people is very small on account oi tho large expense in getting the 
cotton to the market. On the whole, the cotton crop in this district 
may be looked upon as secondary. The chief cnltivation b, of coarse, 
jotcar, grown both in the Umti/ and rahi seasons. The most important 
kharif crops are as follows s — 

Jowar, iajri, tur (pigeon pea), green gram, sann (hemp), 
and sesamnm ( til ). 


* See Poods Agricultural College Uaganne, Vol, III, No 2. 
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Jotoar 18 nearly always sowu here mixed with one of the above 
crops, oxcoiit bnjri. 

The most important of tUo rabi crops nio as follows : — 

Jotcar, cotton, wheat, gram, safllowcr, linseod, and nigoraeed. 
Unfit jowar is sometimes sown together with linseed or nigcrsecd. 
Wheat is sown together with gram or safliower. Before sowing cotton, 
cotton seeds are dipped in water and rnbbal against tho bottom of a 
basket placed in an inverted jiosilion. This practice is generally carried 
on by tho women. 

A certain amount of rotation is practised in somo parts of tho 
disJrict, as for instance, tho sowing of rail one year in place of 
or pulse lu place of cotton on the same plot, bnt there is 
little systematic observance of tho principle. 

Tho chief ganlcn crops are as follows : — 

OhvUica, onions, carrots, trmjnls, and sweet iwtatoes. These 
five crops are common to all places of the ilistrict. Ou tho whole 
the garden cnltiv.xtiou is not good, mamwea are hltlo used anrl cattle 
manure is Imdly preserved, waxtcring is irregular, tho ganlcn land is 
weedy and so on. There are bomo places, however where garden 
cultivation is well done,— somo villages ju tho ncighbonrhood of 
Eagalkot being an osaraidc. There is only o small amount of the more 
dilKctiU and intensive gsrden cultures like that of Bngar-cane, plantains, 
betel-vino, and mangoes, and tho mctho<l3 of carrying it out vary ranch 
in different parts of the district. The principal centres are as follows: — 
Betel-vino is chiefly cultivated in the Bagewadi and B.idimi taluhas, 
mangoes in Badaim, sugar-cano m Siodgc and Badarai, in the latter to 
only 5 small extent, while pliutains arc grown uU over where there is 
bufficient water. 
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f HE loo" spell of holidays after the TJnivereity examinations in 
Jtarch gave an air of profonad stillness to tie College sur- 
roundings, save for tie brisk and constant stroke of the mason’s hammer 
busily shaping the atones, and the contianed grating of the catpeuler’s 
saw modelling the timber for the hostel. To the student, however, this 
wonld prove little diversion, particnlarty if ho was one who bad foreseen 
he had no chance of being an inmate of the hostel. He is, we believe, 
never in his element ns when he U among his fellow students ; and wo 
must honestly confess that to many of us who happened to spend the 
vacation or a portion of it io the station, the reunion of Jnne 4th 
was a matter of deep interest and eager expectation- And we daresay 
the meetiog was a most cordial one, for uothing binds friends faster 
than their getting together after a prolonged separation. 

Many of oar comrades— -the seolors of tlie last year—have left os, 
being ready to go and work for the good of their conntry. dVe miss 
them, no doubt, thongh it would be eeldsh for us to claim their 
companionship in the lecture-rooms for another year. We are glad of 
their success that they are now graduates and are wearing the toga, 
solemnly conferred on them, ofa profession that in India stands most in 
need of advancement at the hands of zealoQS patrons. The way before 
them now is truly long and a dilBcuU one. We canuot but wish them 
all smooth sailing through the ocean of embarrassments that may bo 
awaiting them. In all things, tbb is oar sincerest wish for them that 
they ever prove true to the college, which has done its best to instil 
into them the noblest qualities of heart and intellect. 

And to our new made frieods, we gjlve our warmest welcome, and 
desire that they may have a happy tenn of ecbolarship at the College. 
Wo hope also to see them eothosiasts in all aSTairs pertaining the pro- 
gress of the insbtntion whose good name has kindled in ns a dear love 
for it and has attracted them all from far and near to it. 

The students who have gradnated number twenty-two and we feel 
pleased to give their names below. The n ewcomers for the regular 
course are forty-two. Though the majority of them consists of Hindus 
we are glad to see that there are BOeral Christiana and Parsees and 
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Mobamedms adding to the present nnmber. The four Government 
scholars from Cej Ion who wore expected have arrived and there is 
another one too from .TatTna, who accompanred them to take np tbo 
a^ricaltaral cotirse. We are proud to claim even a stndent from 
Bnrma who has been specially deputed for training m Agricnltural 
Botany and Chemiatr)’. 

The fiLort-coarse civ's is also yearly gainiog in repute, there I>eiDg 
seventeen students on ds lists 

The gradnal inilnx of students )car after year speaks well for the 
teaching obtained at the College. The practice of agriculture and the 
dignityof labour, nowhere, we are of opinion, could either bo Icanit 
or ni»preciatc<l better. Wc can hope therefore with in creasing years to 
SCO it eatend more in prosperity and renown. 


To turn to college discipline, we most .admit that our course is 
largely a sort of feudal vassal to oitnro and as such subject to her 
temperaments. I^xst year she looketl ill n})oa ns and, ranch to our 
grief, we feel she is even more iocensed tbw year. This her disposition 
very scverly cro'ses the path of our field work and experiments ; but 
what is more, iwrtciids luxtd days for our country. The college form is — 
to pat it frankly— beautifully laid out according to the final and per- 
manent cropping scheme tliat has recently been drawn. But it sadly 
misses the greenery which might have gaen it and the workers at it n 
jdcasanter look. Even now, though it is almost the middle of July 
and onght to bear a look of animation, it btands b.are. It makes 
the farmer heave a sigh of pity to see the land avistfiiUy longing for the 
seed to do a good turn for all the toil the labourer With tbo best of 
implemeuts lias put on it. 

The weather conditions do seem moat strange this year. Notwith- 
standing tbo indic-itions of an approaching monsoon we believe, it is 
most difficult for any one to say avhj the clouila have not and do not 
coiicicnselicrc. Tuo outdoo'k seems grave and wc can only rely, with 
humble patience, on Providence to spare us from tbo throes of a famine 
which apjiears so ominous. 


According to the new crojipmg scheme the major portion of tbo 
farm lias been divided from cast to west into twenty-sLx acre plots each 
aero being sniwlivided into four lO— yuuMa plots. This area is for tbo 
purpose of experiments by the B. Ag. students. The S. Ag. men have 
a separate area consisting of 4— plots for each. The F. Aga. 
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have also a apccisil incce of 1 * 10*1 fof thctt 030 m the practice of all the 
farm implements. This achemo greatly reme<lie8 tlio difficulties hither- 
to experienced of planing a regular system of rotation or of condneting 
experiments with great accuracy. The permanent paths between the 
various plots and tlicif suh-divisions mil now enable our visitors to 
make a pleasant survey o\er the farm to witness the frait of the 
students’ own toil We regret, however, that the B. Ag. students who 
had to work at khftrxj crops hkcyowir, ootton etc. have up to now only 
the few items of the operations preliminary to sowin g on their cultiva- 
tion sheets, and their diaries only note their expectancy of rain. The 
S Ag. stndonts had sown their cotton on the in anticipation of very 
good rain which the favourable signs at the time indicated. But theirs 
has probably been a fruitless venture. At any rate every little ex- 
perience on the farm is meant to bo kept Ly— liko the provident ant— 
for nse when need comes. 


There have occurred a few chaoges in Ibo college fctaff since the 
bolidaja. Mr. Butani, Assistant I’rofessorof Physics and Mathematics, 
has rctarued to Siixl, his place being taken up by Mr. 8. 8. Godbolc, 
L. 0 E. Mr. Butani during his stay bad very much endeared himself 
to the students by his willing sympathy lie had ever a kind word for 
all. He is now lecturing in chemistry and physics at the Sind College 
where we wish him the best of success and a wide scope for his high 
attainments. We arc sure that Mr. Godbole will soon be ciynally 
popular With us all. 


Mr. C. Y. Sane, Assistant Saperiotendeut on the College farm 
has gone back to Biroda to serve in the Gaikwar’s State. Mr. Sane 
had a brilbant career at the College having graduated in the firsfc 
class. It was through Lis zeal that the Agricnltnral Association and 
Debating Society got its start ; and as its first secretary he worked for 
it with the deepest concern. As demonstrator on the farm, he was 
always willing to help the students in their difficulties. Wo trnst 
that bright prospects and a career, as bright as his collegiate one, will 
stand out before him in the Baroda State. We hope too that as an 
“ old boy ” he will always have an afTecUonate corner in his heart 
for the Agricnltural College which has sent him forth with a proud 
handle to his name- Mr. B. S. Patel who topped the list of graduates 
in the last examination is the present AssLtant SnperintendeJt of the 
farm. Mr, Patel too, has been a very successful student passing 
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higbcst in till the three years of his coarse. He well flesotvcs the post to 
which he has succeeded and we have every reason to congratulate him. 


Mr. G. D- Jlehta who was io charge of the Seed-Testing Depart- 
ment has been transferred to the Central Provinces as SnpernnmwaTy 
Agricnltnrist nnder the Directorof AgncJiltaro C. P. The Seed-Testing 
Deiortment Ijas hecn hanile*l over to the cate of the Economic Botanist. 


Hr. Chibher who was acting Economic Botanist daring the 
absence on leave of Mr Bnros gave over charge on the 30th June 
when Mr. Burns returned We trust Hr. Burns h.a« proBted by the 
change to the air of hw own native higUlamls and we slionUl feel glad 
to have from him ere long some personal remlnwccnces of his pictuies- 
<iue country- 


Mr. D. D Sanga, our Vetenoary Professor, has taken a year’s 
furlough and JIf. F. Qracuas, G. B. V. C. U acting for him. Ho is 
now in charge of the PubUc Veterinary Hospital and al-io of tho 
B. Ag. Class 10 Veterinary Science. Mr. B. B. .Joshi, Q. B. V. C. 
has been appointed resident officer of tho hospital and he also lectures 
in Vetcrio-afy Science to the S. Ag. Class. 

We first of all miss Mr. Sanga as be was so c'ctremely popular. 
We are right gbcl of filr. Gracias’ deserving promotion and trust he 
will soon come to hold his office permanently. We welcome Mr. Joshi 
very cordially and feel a^snrcil by his amiable disposition tliat ho will 
be mnch likeil by the students. 


Of the past students, we are plcasetl to note the appointment of 
Mr. P. G. Dharwarkar, B. Ag. ( lOll ) as Agricultural Teacherin the 
Government High Scliool, Kanoiij. WeaUo wish success to Jlr. M. 
Gokulbai Desai, B. Ag. (1910) who lias been sent to England by 
the Gaikwar’s Government to get a special training in Gardening. 

And we are glad to mention that Mr. V. K. Kogekar, L. Ag. 
(1905), recently in charge of the Dry F.irming Evperiments at 
Ahmednagar, has heen appointed organizer for the Deccan Agricnltaral 
Association since Febrnary last. Wo congratulate Mr. Kogekar on 
his new appointment and Lave no doubt that his past experience in 
the service of the Agricnltaral Department will stand him in good 
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stead in acbieving distinction in the nsefiil vocation that Las opened 
oat to Lim. lie Las been vrorking zealously, since Lis appointment, in 
carrying improved methods of agricnltore to places far removed from 
cities and Government Agricultnral stations and Lis work is already 
being well appreciated both by cnitivators nod high Government 
officials. 


The graduates in Agricaltnre for the year 1012, of whom twenty- 
one received their degree in Bombay on July 2nd are : — 


Air. B. R. Bhadkambir. 
,, M. AI. Desai. 

„ II. K. Besai. 

,, K. R. Qadgoli 
„ AI.R. Gokarn. 

„ V.lI.GokLale. 

„ J- r. Gonsalves. 

„ V.S. Uabba. 

„ K.V.paradkar. 

„ B S. Patel 
II N. V. Hanmautc. 


Jlr. B. B. Joshi. 

„ D.K.Kale. 

,, SI. J. K&ngle. 

„ B. D. Khaodeka; 
„ .T. S. Knlkami. 
„ 0. 11. Mugali. 

„ S. P. Nazare. 

„ A. It. NeginLal. 
„ It. G. Padbye. 

,, S. K. Sane. 

„ S. P. Sen. 


Air. N. 0 Das was the only candidate for the Diploma in Agricul- 
ture which he has secured by aoqnittiug himself ^ cry creditably in 
tlie special examination held for the 8.ame at the College. 


Ihe University results in tie S. Ag. Examination were 
very good, their being only two fiilarcs among eighteen students. 
Air. S. R. Inamdat stood first. Mr. S. K. Alabableshwarkar who 
ranked highest after the scholars holds the monitorsbip for the 
present year. The new hostel not being yet ready, the monitor has 
still the difficnlties of his predecessors in attending to the needs and 
comforts and reporting on the disdpline of the different clubs, which 
are still dispersed. 

We are sorry to record eleven failures in the F. Ag. Exa- 
mination. A higher standard reqmred of the students taking np 
the course has much to account for it and we wish the students will 
in future succeed better by working Bp to the standard. 

Several of our new grodaates have already had the good luck 
of being enrolled in service, Mr. 31. il. De»ai under the Deputy 



TnS CotLEGE Gt^IKHAKA. 


Go 


DIrcctorof AgricnUurc, Mr. Habbuoa tUo Alibag Farm, Mf. Han- 
mautont the Fooaa Givit Dairy, Messw. Goklnle and Padbyc on 
the Jhnjri Fnrmanl Mr Xeginlnl on the Dharvrar Fami. 

We aro plca'cd to $ee that the present ficldmau on tbo College 
farm 13 5lr. Vaid\a who wiv» the be't stndout of tbo short coarse 
class of the year 


The College Gymkhana. 

The Gvmkhina which wis m a stite of hibernation since the 
closing of the College wasrouscl to life on the return of the stndenU 
whoa evcrjtluug that bore au airof torpid gravity gave place to chcer- 
fttl g-uety. Antion^ to have as quick as ever the means of enlivening 
the honrs of evening as a balance to tbe “serious consideration ” of 
the rest of tbo day, tbo general body of tbe staff and students met on 
the 12th of .Tnno to elect steersmen for the easy piloting of tbo coarse 
of the Gyiukhaua. 

Dr. Mann as chairra'^a opened the proceeding with n kind welcomo 
to all tbo Etndents— tbo ftcsbmen in particiiUr. Ho e'vptosscd his 
satisfictioa at seeing everj* )car more and more students from far and 
ue.ir coming to tbe College for instraction, and wisheii that they wonld 
haa-o ple.asant times there. 

The animal report of tbe Gyinkbana was nest read by Mr. 
Bhadkamkar, tbo retiring General Secretary, who was fortnnately 
able to submit it in person to tbcmcetuig. He dealt at length on tbe 
wmbofthe tt’Seiwit depMttntnta athich he said was nadertaiken most 
snccessfally owing to the catcinl attention of the varions secretaries. 
He thanked the Gymkhana Committee for its able management which 
to a great extent lightened tbe burden of rebponMbility that lay on 
him. The report was accepted by acclamation. 

Mr. Bhadkamkar jn giving a statement of the Gymkhana ac- 
connts showed a balance of Ks. 52S-10-G as against Rs. 2oG-3-3 of the 
previous year, a ^ast saving indeed of whicli amonntitwas proposed 
and carried that Rs. 300 shonld be put aside in a bank as a reserve 
fond. 
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We, on behalf of the stodents, feel it incnmbent on ns to accord 
a hearty Tote of thanks to Uie Comtoiltee and nemo the less to 
Mr. Bbadkamkar whose position as general secretary was a difficnlt one. 
Wc ranst agree that through their fine arrangements we had several 
most pleasant days in the field of sport, and we feel ranch obliged 
to them. 

The Magazine report was al«o placed before the meeting and 
accepted. Mr. V.G. Gokhaleits manager was not able to he present 
for the occasion though Ms presence would have allowed us the 
opportunity of telling him how sincerely glad we are for his untiring 
and unostentatious pains to improve the statns of the Magazine. 

Dr. Mann, before proceeding to hold the elections presented the 
Ahmcd-Mann medals to its winners, Messrs. Bhadkamkar, Lobo, and 
Masani and heartily shook hand* with tl»em for the hononr they had 
gained which he wished every individoal student wonld covet and 
strive for. 

The elections proved eotbosiastic as nsnal, many name^ being 
proposed for each scctloa of the Gymkhana. Dr. hlann was nnani' 
moasly elected President and Messrs. Koigbt and Burns, Vice-Presi« 
dents. Mr. Ajrekar was re-elected Cajairman as be proved himself 
daring the past year a valuable asset to tbc Committeo io dealing 
promptly with difficalties and in general gnidmg all affairs with 
discernment. Mr. R. S. loamdar was rightly chosen General Secre- 
tary. That he has parts for bis charge wo feci qmte assnred. And 
we hope to see him snccessfally attaining his object of introducing 
necessary improvements in the Gymkhana. 

The following gentlemen were dnly elected secretariea for 

Tennis. Mr. S. B. Baje. 

Cricket. ,, S. E. Godbole. 

Football and Hockey. ,, A X. Ilebello. 

Gymnastics. ,, M. R. Mallbali. 

Agricnltunl Association and 'I ,, V. D. 8a. 

Debating Soaety. y „ G. D. Qnpta. 

Heading Room. ,, B. G. Patel. 

The Secretaries will best be enabled to work if the stadents enter 
fully into the spirit of the gymkhana and by taking part in everything, 
learn what else IS required to be dime and suggest reforms. We hope 
then, that with the concert of the students, the secretaries will have 
the eatisfactiou cf having done their duty well at the term of 
their office. 
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As it is, we already ilnd Cricket, Tennis and Hockey highly 
jiitronised. AVe cannot nrge too strongly the need for our men to 

practise more regnhrly so that we might pnt up a goal team. 'Wo 

have thw yea? the ranch desired facility of having a good ground for 
Cricket and Hockey. Dr. Mann who felt himself how much we 
were handicapped in not having a good playgronnd did all ho conld 
to get one for ns and the only way vre can preve grateful to him is 
by riniting to tnio it to beat account in sports. 

Hockey is holding the lead still and has bright prospects before it. 
^Ye hope to giio good acconnts of it in the nc\t number. 

We had a very pleasant ceremony on the occasion of the opening 
of the new Tennis Court on the College gronndi vrb'ch was m conrso 
of preparation since last year. The Court is the gift o' Dr. Mann 
to the College to immortalise the memory of hu revered mother and 
has been named the " Mrs. Mann •’ Court with his consent. 

This la another great instance of Dr. Mann’e loving concern for 
bis stedents, and we can never ho snlBcicntly grateful to him for Us 
generosity 

The Court was opened by Mr. Smart, the Director of Agricnl- 
taro, in presence of ilrs. Smart, the staff and all the stadents. 
The opening game was played by Messrs. Smart, Paranjpye, Burns 
and Ajrekar. We feel very thankful to all, especially the guests 
for having graced this very interesting occasion. 

The Secretary has made very satisfactory arrangements for the 
members of all the dispersed clubs to have an easy chance of a game 
daily. 

The Debating Society has a very assuring attendance this year. 
The opening address was delivered by Dr. Mann on ‘‘The Rah Cultiva- 
tion of Rice.” Dr. Mann in hi3 opening remarks ootlined the history 
of the society and explained how the liUgazine had its sonree from it. 
He earnestly requested the students to stand up for its advancement. 

We mast need say the Reading Room is evcellently managed by 
Mr. Patel. It U far more orderly than it ever was. Of coarse, off and 
on, a picture or a magazine takes the fancy of one or the other and 
saddeuljr disappears from the table. Bat wo trust to the good sense of 
the stadents to seo that the secretary b ever ready to oblige them if 
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they wisli to bavo any property of the Reading room and Lope therefore 
that no unpleasant reports come from the secretary. 

The Gymnasium lias this year several evperts at lath play and 
wrestling, and we should feel obliged if the secretary wjald oocasion- 
ftlly on a holiday arrange for a display by them. 

Before conclading, we cannot bat express oar heartfelt thanks to 
the retiring Magazine Committee for their honest work daring the past 
year. That they have worked with interest for it is proved by its 
present popularity. Dr. Mann aa nsaal was heart and soul in its caosc. 
And Mr, Sahashrahaddhe helped most assiduously. We can no longer 
have the active servicea of Messrs. Gokhale and Patel, the late Manager 
and editor, for whose untiring exertions, AS we hive alroiiy said, we 
shall be ever thankful. Mr- Qokhale managed the finances ex- 
tremely well leaving with the new treasurer a balance of aboat 
Rs. lOOi- in excess of the previous year’s. We are pleased to insert 
their likenesses here as being two important factors in the well-being 
of the Magazine. 

The new committee is composed as follows 

S Mr. T. Jjobo 

Editors, j Mr. E. J. Fernando. 

S Mr. G. B. Talvalkar. 

Manage. J Mr. Y. K. Khale. 

f Dr. n. H. Mann, d. sc. 
iiro.«Vw,.= t Mr. H. M. Chibber, si. a. 

Members. | Bhandarkar. 

J Mr. G. S. Knrpad, a. a. 

We regret we have once more to crave indulgence for the late issue 
of the present number. But we most candidly confess that the elections 
being held on the 12th of Jane wc found it difficult to gather material 
enongh or to correct the proofs soon enough to be in time. Oar 
contributors would oblige as very much indeed by snbmitting their 
articles to the editors or to Dr. Mann at least a month before the 
pnhlication of any issue and particularly that of the July and March 
numbers. 

We need not remind any one the need of his conjperation for onr 
snccess. 
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Adelaide, South Australia 

1. • Department of Agriculture, South Australia, Bulletins, J. 144 

Nos 54-C3 ( 1910 to date ) 

2. * Department of lotelligenco, South Australia, Bulletins, J, 157 

Nos. 1, 2, 13-18 ( 1908 to date ) 

3. •DepartmentofAgncultaro,SouthAnstralia, Journal J. 35 

Vols. 1 to date (1897 to date), 

Albany, New York, 

1. New York State Agricultural Society, Trausatlions J. 7S 

Vela. I to Siam (1847 to 1882). 

2. New York State Museum (a) Entomological BoUetins, J, 384 

Noa. 1-13, 16*28 ( 1888-1907 ). 

(6) Reports of the Entomolo^t ••• ••• 1^4 

Nos. 1-2, 4-13 (1882-1898) 

( After thia date the reports were published as entomological 
bulletins ). 

Allahabad 

1. * Department o! Agriculture, Dnited Prorlnces of Agra 

and Ondh, Bulletins ... ... ... J. 12 

Noe, 1-26 ( 189a to date ) 

2. * Indian Forester ... ... ... ... J. 37 

Yola. 31 to 38 ( 1905 to date ) 

AUrlacbaat Alaacbester. 

1. * International Sugar Jonmal ... ... ... J. 38 

Vols. lY to date ( 1903 to date ) 

Amhersf, jlfassacftuseifs. 

1. State Agricultural Experiment Stations, Bulletins ... J. 201 
Noa. 7-19, 50, 52-53, 55-56, 58, 60-61, 65-67, C9, 72, 

73, SO, 82, 86-87, 91, 96-97, ( 1884-1904 ). 

B. 

BahaaaSy IVesf ladles. 

1. Department of Agriculture, BuHetina ... ... J. 135 

Vol. II. Nos. 5-7, IV Nos. 2^, 7 NO0. 1-3 ( 1907-10 ). 
Baltimore, U. S. A. 

1. * Biological Ohenuatry, Journal of ... ... J. 69 

Toll VI to date ( 1909 to date ). 
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Bangalore. 

1. * Department of Agrtcoltore, Mysore State, Bulletins 

( Ufcological Berioa ) ... ... •» J. 100 

Noa 1 and S ( l!)0d to date ). 

2. * Planters’ Ohronicle ... ... J. HO 

Vela. 1 to date, ( 1906 to date ), 

3. * Revenae and Agricnltara) Gazette, Hjrsoro .. J. H3 

Vole, I to date ( 1906 to date ). 

Barbadoes, IVesf Indies. 

1. • Agricaltnral News of the West Indies ... ... J. 88 

Vols. V to date ( 1906 to dale ). (>n JTamirtisy 

2. * Imperial Department of Agrienltnre, West Indies, 

Pamphlets ... ... ... ... J, 07 

Kos 1>5, 11-23, 25, 27 to dale ( 1900 to date ). 

3. • West Indian BnUetin ... J* 06 

Vola I to date ( 1900 to dale ). 

Batavia, Java, 

1, * Jardin Botaniqne do Bmtenzorg, Annales ... J. 133 

Vola. 1 to date ( 1876 to date ). 

Belgautn, ' 

1. * Okkaligaroo OkkalatanaTToo ( tn/Tensrew ) J. 137 

Vcls. I to date ( 1911 to date). 

Berkeley, California, 

1. California Agrieolturol Ezporimeat Station, Bnlletins... J. 160 
Nos. 124, 126, 127, 142-146, 179, 187, 

Berlin. 

1. * Annoles mjcologiei ... ... ... 106 

Vols. I to dato ( 1903 to date ). 

2. * Beriebte der deatschen cbemiachen Gesellsehaft ... J. 117 

19 th }rcar to date (1886 to date ). 

3. * Berichte nher Land-nnd Forstwirtschaft in Doutsch 

Ost-Afrika ... ... ... ... J. 05 

Vola. I to date ( 1903 to date ). * 

4. * Biedennann’s Zentrolblatt for Agriknltnrchemie J. 65 

Vola. 33 to date ( 1909 to date ). 

6. * Botonisches Oentrslblatt ... ... ... J. 11^ 

Vols. 113 to date 

6. * Gentrolfalatt for Bakteriolo^e, Abteilnng U ... J. 116 

Vola. I to date ( 1695 to date) 

7. * ( Die ) Enahmng der Pdanren ... ... J. H® 

Vols, Vl to date ( 1910 to date ). 

8. * Jahresbericht der Pdanzenkrankheiten ... ... J, 102 

Vola. I to date (1898 to date). 

9. *( Die) Landtrirtschaftlichen Versuchs.stationen ... J. 63 

VoU. 68 to date (1908 to date). 
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10. *(Dm) Tropenpflaitfer ... ... J. 44 

Vela. I to date ( 1897 to d&te ). 

11. (Der) Tropeapflanzef, Beiiiofte ... ... J. 45 

VoU. I to date ( 1897 to date). 

12. • Zeitsclirift lor PflanzenkninkheUen ... ... J. 54 

Vols, I to date 

Bbaynagsr. 

1. iTfedui (In Gnjarati) ... ... ... J. 26 

1907 aud 19Q3. 

Boabay. 

1. • Department of Agrlcaltnro, Bombay, Bnlletina ... J. 11 

Nos. 1-50 ( 1835 to date). 

2 . • Indian Indostries and Power ... ... ... J, 65 

Vols. I to IS ( 1903 to date). 

3. * Indian Textile Journal ... ... ... J. 42 

Vola, 1 to SSJI (1890 to date ) 

4. •Joamal of the Bombay Natural History Society ... J. 67 

Votj. I to SS < 1886 to date ). 

5. *Joanial of the Indian Merchants’ Chamber ... J 207 

Vols, IV to date ( 1912 to date ). 

Br/sbaae. 

1. « Qneenaland Agricoltural Jonmal ... J. 34 

Vol SIS to date ( 1907 to dele ) 

Bruxe/hs. 

< Bnlletin Agricoale do Oongo Beige ... ... J. 178 

Vols, I to date ( 1910 to date ). 

Buheazorg. 

1. Depart^ment de rAgricaltore anx Indes neerlandaises 

Bolletins ... ... .. ... J. 139 

Nos. 1-32(1906-1909) 

2. * Institnt Botaniqne de Boitenzorg, Bnlletins... ... J. 138 

Nos. 1-22 ( 189S-1905 ). 

e. 

Calcutta. 

1 • Agricnltnial Journal of India ... ... J, 13 

Vols. I to date ( 1906 to datel). 

2. * Agricultural Ledger ... ... ... 53 

Vols. I to date ( 1892 to date ). 

3. * Agricultural Research Institute, Posa, Bulletins ... J. 10 

Nos. I to date ( 1904 to date ). 

4. * Asiatic Society of Bengal, Memoirs ... ... j 204 

Vols. I to HI ( 1905 to date ). 

6, • Botanical Survey of India, Records ... j j 

Vols. I to V ( 1893 to date). 
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6. 

7. 

8. 
9 - , 

10 . 

11 . 

12 . 

13. 

14. 
16. 
16. 

17. 

18, 
le. 
20 . 
21 . 

22 . 

23- 


•Capital... ... ... ... ... J. 206 

Volt. 40 to date (1909 to dat« ), 

* Department of Agrienitnre, Bengal, Departmental Be- 

coHs ... ... ... ... ... J. 181 

1907 to date. 

* Department of AgricnUnre, Bengal, Leaflets ... J. 152 

1906 to date. 

•* Department of Agncnltnro^Bengal, QaartorlfJonmal ... J. 27 
Yrfs. 1—V ( 1907 to date ) 

* Department of Agricolture in India, Memoirs 

(Botanical Series) ... ... ... J. 14 

Voli. 1— in ( 1906 to date ). 

* Department of Agricnltnrdinlndia, Memoirs (Chemical 

Series } ... ... ... ... J, 15 

Vola. 1— 11 ( 1306 to date ) 

Department of Agricnltore in India Memoirs ( Entomolo- 

peal Series ) ... ... ... ... J. 16 

Tola. 1->I7 ( 1906 to date ). 

* Forest Dnlletlns ... ... ... ... J. ^ 

1905 to date 

* Forest PamphUts ... ... ... ... J. 30 

Koe L to date ( 1906 to date ) 

* Forest Zoologj Leaflets ... ... . . J. 154 

Koi. l^S ( 1908 to date ). 

* Geological Sarref of India, Memoirs ... ... J, 118 

Tot, V, Vola. Ylll— KXVI, XXVIIUodata (18C6 
to date ). 

* Geological Sorrey of India, Records ... ... J. 29 

Voli. 1 to ] 6, 33 to date ( 1868 to date ) 

* lodlin Agricoltnral Gazette ... ... ... J. 77 

Tola. I, n, III, IV ( not complete ) ( ie8M688 ). 

Indian, Agricoitnrist — ... .. ... J. 19 

1834 to date. 

* Indian CWil 'Veterinsiy Department, Memoirs ... J. 107 

Nos. 1 and 2 ( 1908 to date ) 

* Indian Forest Memoirs ... ... ... J. 36 

Chemistry Series Vol, 1 ( 1909 to date ) 

Economic Prodncts Series Voh I, II ( 1909 to date ) 

Botany Senes Vol. I ( 1909 to date ). 

Zoology Series Vols. 1 and XI ( 1909 to date ) 

* Indian Forest Records ... ... ... J, 28 

Vola. I to date ( 1909 to date ). 

* Indian Mnsenm, Calcnlto, Memoirs 

Vola. 1 to date ( 1907 to date ). 


... J. 91 



5 


24. Indian MTUeiim Notes ... ••• ••• 

VoU. I-Vl ( 18S9-1903 ). 

25. * Indian Mn*euni, Calcutta, Rocotds ... ... J. ®2 

Voh. I to date ( 1907 to data ). 

26. • Indian Tea Association, Pamphlets ... ... J. 165 

1902-11. 

27. * Journal of Tropical Veterinary Science ... ... J, 22 

VoU. I-TII ( 1906-1912). 

28. Scientific Memoirs by Medical Officers of the Army in 

India, Series I. . . ••• J. 23 

Parts a-l2 

CambrM^e, England. 

1. Journal of Agricultural Science ... ... J. 89 

Vols. WT ( 1903todite). 

Chicago. 

1. • Nature Study Rerictr ... ... ... J. 143 

ToU. VII to dste ( 1911 to date ) 

Colombo. 

1, * Spolxa Zeylanica ... ... ... ... J. 109 

Vols. I to VII ( I9«M to date ). 

2. * Tropical Agriculturist ... ... ... J. 4S 

VoU. 26-3S ( 1906 to date ) 

Columbus Ohio ( and other places ). 

1. Journal of Mycology ... ... ... ... J. He 

VeU. I-SIV ( complete ) ( 18S5-1908 ). 

Concord, A’en* Hampshire, U. S. A. 

1. * Journal of Economic Entomology ... ... J. 6" 

VoU. I to Y ( 190S to date ). 

Cyprus. 

1. * Cyprus Journal ... ... ... J, 52 

Kos. 2-21 ( 1906 to date y 

D. 

Dacca. 

1. * Department of Agriculture, Eastern Bengal and 

Assam, Leafiets . j_ 149 

Nos. 1-4. 

Dublin. 

1. * Journal of the Department of Agriculture and 

Technical Instjuetion for Ireland .. PO 

Vols. I to SI ( 19M to date ). 

B. 

Easton, PensyJh-aala. 

l> * a. Journal of the .tVmeriean Chemical Society j 70 

VoU. SXVmtoIXSIY(1906tod»U). . 
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-Chs=: 533 E« 5 irtli~ 


TcJ. in ti I?:6 


F. 


Firenze. 

L * 1 / A|=it?:t=r» Csirsjle — 

Tci*. I-TI tPt eenrlKe ( l?r7 » iiit ). 

Flariis, U. S, A. 

1. Flaiiii Agrictltzral Eijen^irt Saiiss Li^e Ctr, 
Soa 5\St,CS,K-y.lt'o~€. 

G. 

Oenera, A'en* >"ort. 

1. yev York Agsrsltsr*! Sut£=i, B::Iletiis 

( Ker Series ) _ ~ 

yet. s:- 55 , s?-€>. n-uft. itt, iis, iir. up, 
II 1 - 1 S 2 . ij;-i£S. ru-£ 5 ?. ts^ 

IST+-J7S, -r:. rvtsi, z-i-rsi, spi-ais, 
2:3>4n su. 

TecisialBsIlstiss. 

Sos, 13, 17-lS, 


L. BtZetia eeosasi^s ds F ClI^s « 

vci. n c* ipcr. 

Hsvana, Cato, 

1. Certnl F.TperisiEt 6ti-o=, C=i>», BrCttis-* „ 

2*0*. 5, 15, 16, 17 { 1?I*5 ss3 ) 

Hawaii. 

1. Ajaesltssil Zayesiner? Sta— as, B5l>^£is 
2*0. 33. 

I. 

Itbaca^ Sew I’ort. 

1. CcroeH Agacalta:*! Exprnsert SUtios, BzTedzs „ 

2fos. 1-57, C2-73. 7<-?5, P5-IM. IlM7Ct, 172, 
17*-17r, 17P-l®2, lS4-155i 1?7, IPl, 1P2, 237-211. 

2. • x*o?e£tiT Q^arteriy 

Yds. I-X ( IMS tj 5»w ). 

S. • PiTtopatlelagy ^ 

TcJs. I-U ( IPll ta dste }. 

J. 

Jamaica. 

1. • Dejtai^ert cf AssiesItsVf Bs3etin 

ToI«.I-TIert esejiets ( IP33-1KH k 


J. 1C? 
J. 141 


J. 185 



L. 

Lahore, 

1. • Bep&ttment of Agricnitare, Punjab, Balletl&j 

1907 to date. 

2. In^an Veterinary Journal ... ... 

Vela. 1-ir ( 1900-1912 )• 

Laacasier Pensylfvanh. 

1. • Slycologia 

Vols. lir to dato( 1911 to dato>- 

Ltverpool. 

1. • Journal ol the Liverpool University Institute of Com* 
mercial Research in the Tropics 

Vols. 1— III ( all poblished ) ( 1906.05 ). 

Loadon. 


J. 125 


J, 203 


1. 

Agriccltnral Garotte ... 

1851-82, 1906, 

... J. 78 

i. 

* Analyst... ... ... ... ... 

VqU. I~sxxvn ( 1877 to date ). 

J. 70-71 

5, 

• Annals of Botany ... 

Veil. U to date (1900 to date). 

... J. 182 

i. 

* Board of Agricultnre and Usheries, Leafiets 

2?os. 1 to data. 

... J. 130 

5. 

a Sollotia of Rntomological Research ... 

Vela. 1 to data ( 1910 to date ). 

.. J. 126 

6. 

* BoUotin of the Imperial Institato 

Tals. 1 to date ( 1903 to date }. 

.. J. S 

7. 

• Gardeaei^’ Chronicle 

1S6S.1890, 1906 to date ( not complete ). 

... J. 76 

8. 

* Jonmal of the Board of Agricnltoro 

VoU l—svm (1891 to date). 

.. J. 4 

9. 

* Jonmal of the Chemical Society 

Vola. 47 to date ( 1885 to date }. 

.. J. 74 

10. 

• Jonmal of the lunneaa Sodcty, Botany ... 

Vds. IXtodate(m5todate). 

... J. 98 

U. 

• Jonmal of the Idnnean Society, Zoology ... 

Vols. XI to date ( 1673 to date ). 

- J. 101 

12. 

• Jonmal of the Royal Agricoltnml Society of England. J. 1 & 2 
1st Series— V oU. XXV and Index. 

2a4 Series— Vols, 1—X and Index. 

3rd Series— Vols. I— XI. 

4th Series— Vols 62 (ef entire series) to date (1661 to dale). 

13. 

• Journal of the Royal Hotticnllnral Society ... 

Vols. 12-29, 32 ( 1690.1907). 

J. 104 



14. * Joaraal of the Bocietf of Ohsmical Indtistrj 
Vols. 1— XXSI ( 1882 to d»t« }. 

16. *Kew DoIIeiin ... ... ... .. 

Vola. 1 to date (1887 to date). 

16. * Philoaopbioal Troaaactlo&a of the Rofal Society of 

London, Series B.... ... ... .. 

1837 to date. 

17. * Proceeding of the Royal Society of London 

VoU. 1 to 74 ... 

Vola 76 to date Series A. ... ... ... J. 

Tola, 76 to date Sertoa B. ... ... ... J. 

18. Science Ooasip — ( 1800 to date) ... 

18SS-1886. 

19. ^Statesman’s Teir*Book ... ... 

1911 to date. 

20. Transactions of the Llooean Society of London (Botany). 

Tola II to VI ( not complete ) ( 1684*1905 ). 

21. *Tropieal Life ... .. ... „ 

VoU. I to VI[I( 1903 to date). 

2!2. * Veterinary Jonnial... ... ... 

VoU 46— (9,oIdsetiee(1898-2899). 

VoU. 1-19 (1900 to date). 

M. 

Madison, Wisconsin. 


1. Wisconsin Agricoltara! Experiment Station, Bulletins .. 
Nca. 30-34, 36-40, 46, 48-81, 58-65, 67-76, 76-84, 
89, 93. 95-108, 110-113, 115, 117-116, 122. 124, 
ISC, 135-136, 139. 143, 145-148, 169-156, 156-159, 
162, 164-176. 


'Madras, 

1. * Oentral Agricoltural Committee, hfadcas, Bnlietins .. 

Nos, 7.10 and CircnUr Ko. 35. 

2. * Department of AgTicnltare, Madias, Bnlietins 

Nos. 2, Cl 19, S2, 24-32, 34, 38-43, 45-64, 

3. • Proceedings of the Agrl.— llorticnUnral Bociety of 

Madras... . ... ... 

^ V?!jV 1, U, VII, ir XI, to date ( 1875 to date ) . 
’Manchester. \ , 

1. * Textile InstiK^JonmoI 

V'jJa. V-*yAVJto4»i.to,V 

2. Textile Mercury ... 

1889 to 1894 (not complcto) , 

Manila. Philippine Islands. 

1. * Philippine Agricnltuiel Reriew ... 

Vol. I to date ( 1908 to date }. 


. J. 63 
. J. 6 

. J. 121 

J. 75 
75 & 105 
75 &. 106 
. J. 21 

J. 185 

J. 205 

. J. 140 

, y. 3 

. J. 199 

. J. 148 
. J. 24 

. J. 58 

. J. 180 
. J. 79 

. J. 132 
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2. *PbiIippino J<?anjal ot ficience, Serica A— -General 
Scieneo ... •** •*’ 

VoU. I to VI. 

Series B— Medical Sciences 
Vols. II to VI. 

Series 0— Botany 

Vols IlloVi. 

Series Et— Ethnology, Anthropology, General Biology 
Vols VtoVI. 

AJe/bournc. 

1. • Jonmal o! the Department ot AgricoUnro of Victoria, 

Vots. II toX(I303todilc ). 

2. Tear-book of Agricaltnre, Victoria 

1005. 

Mcx/co, 

1. • American RoTiew of Tropical* Agricaltnre ... 

Vol*. IsadIKlOIOto 

M/ss/ss/pf. 

1. Mlsaiaslpl Agricnltaral Experiment Station, BalloUna .. 
Nm. I, C5-Gfl, 74-75, 78-80. 


J. 110 
J. Ill 
J. 112 
J. 112 

J. 32 
J. 31 

J. 136 

J. 200 


A^a^pur. 

1. • Agricultural Gazette, Kagpor ... ... 

Vo!. 1 to date ( 1908 to date ). 

2. * Department of Agricnltore, Oentral ProTiocea, Bnl- 

letins ... ... ... ... 

Nos. 1-3 ( 1908-1900). 

3. *Eiraanl Eamachar (in Marathi) .< ... 

VoU. I-IX (1901 to d»t«). 

Ntw Jersey V. S. A. 

1. Kew Jersey Agricnltaral Experiment Station, BoBotina. 
Ncs. 195-200, 203, 205-213, 2^234. 

New York, 

1. American Agricaltorist 

1681-1891, 1906-1907 ( not complete ). 

2, * India Rubber "World ... ... ... 

Vofs. 37-46 ( 1908 to dale). 

o. 

Ottawa. 

1. Canada Experimental Farm, BoUeUns ... 

Nos. 33, 38-41, 44,47, 54. 

2. Canada Exporimonta] Parm, Reports ... 

1901, 1902, 1903. 


J. 59 

J. Cl 
J. 60 

J. 61 

J. 20 
J. 41 


J. 188 
J. 187 


2 
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P- 


Par!s. 

1. * Agriculture Fratiquo dea Fajs Ohands ... ... 

Vol9. I— xrr ( 1901 to date ). 

2. Bulletin trimestriel de la Boelcto M^cologlqne ile la 

France ... 

Vol. 27. 

3. * Journal de’ Agriculture tropicalo ... ... 

Voir G-12 ( 1900 to date ). 

4. La Quinzaine Ooloniale ... ... ... 

Vol. 17 not complete ( 1900 )< 

6 * RcTue de Viticultuio ... ... ... 

Vol 18, ( 1911 to dale). 

Perodenlya. 

1. * Annala of the Royal Botanic Garden*, Ooylon ... 

Vol*. 1-IV ( 1901 to dale ). 

2. » Circulars and Agricultural Journal of tho Royal 

Botanic Oordeos, Ocyloo ... ... ... 

Vels. I-VI( 1898 to dale) 

Perth, Australia. 


1. * Journal of the Department of Agriculturo of Western 

Australia ... ... ... ... 

Volt I1I-XVJ(I( 1901 to date) 

2, Western Australia, Department of Agriculture, Bul< 

letins ... . . ... ... 


Nos 5, 19, 21, 23, 25, 30-31. 


Philadelphia. 

1. Contributions from tho Botanical Laboratory of the 
Unirersity of Pensyllrania... ... ... 

Volt. 1 and II. (not conipicto). 

Pietermaritzburg, Jlatal. 

1. Katal AgrlculturalJoamal and Hinlng Record 
Vols. 7—11 (1904-1908). 


Poona, 

1. *Jonmalof the Agri-Borricultu’al Society of Wes- 

tern India ... ... ... ... 

( 1904 to date ). 

2. * Poona Agricultural College Magazine ... ... 

Vols. I— IV (1909 to date). 

3. a ShetHari (in Maratlu) ... ... ' ... 

1883—1909. 

b * Shetli end Shelkart (in Marathi) ... ... 

Volt. I— 111 (1910 to date) 


J. 47 

J. 210 
J. 46 
J. 81 
J. 208 

J. 147 

J. 50 

J, C2 
T. 160 

J. 173 

J. 80 

J. 85 
J. 103 
J. 25 


J. 25 



n 


Pretoria. 

1. * AgriculluralJoarnii) of tlio Uoion of South Africa ... J. 17G 

Vola. I— in (1911 toiUte). 

2. Transraal Agricultural Joumat ... J. 04 

Vol9. VII— IX (1909— JO) 

R. 

Rangoon. 

1. •Department of Agricultora, norma, TJallolioj ... J. 99 

Kos 1 , 3-7. 

2. * Department of Agnculloro, Darma, I.eaflots .. J. 153 

No^. lG-2-1 

Phode Island^ U S. A. 

1. Ilhodo Dland Agricultural Cxporimont Station, King- 
ston, BnUetins ... ... ... J. ISO 

Xoa l-2f, 2G-27. 30-G.l, C6-St, 9<>-9»' 

Rome. 

1. Annuli dl AgricuUnra J, 179 

Nos 201, 202. 2M. 204, 2C3 

2. •DuUetinol the Durcao of AgncnUnr&l lutcUigenco 

and Plant Diroarea latemaUoaa) I&ititato of Agri* 
culnro ... ... J. 134 

1910 to date. 

8, * Dolletin of the Barcau of IXonoiuio and Social Intel- 

ligoDco. International InstUuto of Agricnllura ... J. 134 
1910 to date 

4. •Bulletin de 8tatUti<|no Agricolo. International In- 

stitate of Agriculture ... ... . . J. ISO 

1910 to date, 

5. *Bu]loUno Ufficialo. 

Ann. 4, 5, C, 7, 8, 9, 10,11. 

s. 

Sao Paulo, Brazil. 


1 . Boletim da Agricultara, D^tado <U Sio Paulo ... J. 49 

1905-1910 (not complete). 

2. Bolotlm da Inatilnto Agronomico, Cstado da SVo Paulo. J. 50 

ISOS. No. 6 (not complete). 

Sfillfong, 

1. •Department of Agricidlaro, iVsaam, Bulletins ... J. ci 

Nm. 16, 17, 21-22 

2. * Department of Agrimltaro, E-astom Bengal and 

Assam, Bulletins. ... . , jy 5 

3. Tear-hook of the Agrienltoral Department, Eastern 

Bengal and Assam ... ... j j«g 

1910, 1911, 
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Saerabala, Jarra. 

1. * ATcUef voor de JaT>*6nikcr Indojtrie ... ... 

Vol. 17 to date (1908 to date) 

2. * Archie! Toor de Java Sniker Indastrie. Hijblad 

1903 to date. 

Sydney, 

1. Agncnlhiral Gazette of New 8ooth Wales... ... 

VoU. I to XXIIl (1890 to dale) 

2. New South Wales Department of Agricnlhxre, Farmers’ 

Bulletins ... ... ... ... 

No* 16,2n,28,40.4C,48-l». 

Tananarive, Madagascar. 

1. Bulletin economlqne de Madagascar ... ... 

Vols. IX ted X (not complete). 

Tokto. 

1 Bulletin of the College of Agricnltore, Toluo ... 

Vol. VI (cot complete) 

Toronto, 

1. Ontario Agricultural College, Toronto, BuSetmt 

Nos 100, 125, I3C>HI, 143-145, 147-150. 153-159, 
161-152, 1&4-I55, 157-170, 176-178, 180, 188-189. 

2 Ootario Department of Agriculture, Bureau of In* 

dustries, Crop Balletins 

Nos, 82. 83, 85, 90,94-99, 104-108, 109, 110. 

Trinidad 

1 Board of Agriculture, Trioldad, Circulars 

No* 1-3, C. 

2 Department ot Agriculture, Trinidad, Bulletin o! Miscel- 

laneous Information ... .. ... 

1902-1911. 

3 Department of Agricultnre, Trinidad, Circulars 

Nos 11 and 12. 

Y. 

( Various Places of Publication) 

1. Dry Farming Congress Bulletin {hattr ‘ Dry Farming’). 
Veil. II-VX (1909 to date). 

w. 

Washington. 

1. United States Department of Agriculturo, Publications. 
a. *AiumaI Industry Bnreau, BuSetins 
Nos 39, 53, 59, 82,73-71, 101-142, 146 
i. * Animal Industry Bureau, Circulars 

No*. 17-19, 21-26, 28-29, 31, 63. 78, 85, 94. 123. 
137-138, 140, 142, 151, 163, 165-166, 168-169, 
171-172, 175-176, 179-180, 182-183, 186. 


J. 39 
J. 40 

J. 33 

J. 202 

J. 174 

J. 209 

S. 82 

J. 83 

J. 169 

J. 143 
J. 145 

J. 127 

J. 166 
J. 198 



r. Agrostobg}’ Divistoa, OulloUtu ... ... J. Sll 

Nos, 2, 10. 

rl. Botany Dlriston, Bullotins ... ... J. 123 

Not. 3, 5-13, 15-lB, 20-20 

e. Botany Pi^ision, Circulars ... ... .T. 21S 

Not. 10-10, 21-25. 

/. *Ohon)i 3 try Bureau, Ballotini . J. 131 

Nos. or., lo, 71. 7R, Rl. 0\ Oft, 107, 100-110, 115-UG, 

118, 12G-127, 120-IJl. UI-141 

g. •CliamUtry Bureau, Circulars J. 161 

Nos 3,11,16,41,61,64-70,74,82 R6-87 
A. Clicoustty Divislou, Bulletins ... ,T. 164 

Nos 1, 4, 12. 14-15, 17-24, 26-27, Jl, 33-35, 60-51, 

55, r>6 

t. •Entomology Bureau, BulloUus ... J, 172 

Nos. 47, 40. 61. CI-CJ, 75, b5, 05. 101. 107 
Bullotius Toobaient Sories ... .. J. 172 

Nos ll\ 12, 14, 10. 17, 20. 

J. • Entomology Bureau, Circulars ... ... J. 158 

Nos. 4, 7, 10. U», 10-20, 2S-26. 31-35, 3S, 42, 45-52, 

71, 70, 70. 84,05-00, 11.1, 12M22, 124, 127-130, 

132. 134-136, I3R 

1. Entomology Dirision, BnHotlns ... ... J. ICO 

Nos 6. 8-15, 24-25, 28. 20, 30. 

New Senes Nos 1-2, 4 , 11, 19, 27, 35. SO, 42, 16. 

l. • E-rporimont Station Beoord ... J. C8 

Vole. 1 (o2C( ISOO toOste). 

m, • Espoiimant Stations Oftico, Bulbtlns ... J. 122 
Nos. 2-60, 66-71,74-85, 87-91, 03-103, 105-HS, 

154.226, 228. 


n. * Exporimont Stations Ofllco, Circulars ... 

Nos. 75, 105-106. lOS-111, 113, 114. 

0 . • Farmors’ Bulletins 

Noe. 2-16, 21-39, 42-5S. 60-300, 401-457. 

45tHC4, 466, 460, 470, 473-474. 

]>. * Fibro Investigations OWco, Reports 
Nos. 3-6,8, 10-11. 

g. * Foreign Markets Section, Bulletins 
Nos. 24, 25. 


• Forestry DirUion and Bureau, Bulletins 

• Forest Service, Olnmlars , 

"'no, 


J. 106 
J. 110 

-T. 162 
J. 1C3 
J. m 


J. 107 
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i, * Plant Industry, Barcaa, Bnlletins ... ... J, 129 

Nos. MJ, 13 50, 52 56, 59-76, 79-170, 172-177, 

179-186, 190 205, 207-213, 215 217, 219-223, 

226 228, 230, 235, 237. 

u, * Plant Industry Bureau, Oircnlara ... J, 177 

Nm. 1M2, 15, 23, 29, 51, 51-55, 61, 63, 68 69, 71-76, 

83-&4. 

r. * Pomology Dlrision, BoItetinJ ... ... J, 104 

Nos 5, 10. 

ur. * PablicatioBf Bimioa, BoUetifis ... ... J, 161 

No 3. 

z. ° Iteports to the Department of AgricnUara ... J. 155 

Nos 3, 8, 11, (1st, 2ad, and 3rd, editions) 18,52, 

59, 61-62, 68,96. 

y. * Soils Bnrean, BaUetins ... ... J. 167 

Nos. 28, 31-35, 40-44, S'*, 76, 83. 
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Editorial. 


(CN tho list nnrnlx'r of the migazmo wo oalleil nttcutioa to tho 
|i gloomy outlook bo far as tlio mousoon was couoerncil on tho 
tVestern sido of Indu. Tho nuns were dolaycd in an almost nn- 
preccdentoil manner, and uutil raoro thin half -Inly had passe I tho 
greater pvrt of tho Doccaii lay dry, with not oven enough rain to allow 
of tho aowing of crops. Scircely lud the migizino loft tlic printers* 
hands when Iho ficeuo changed. Tho wins htoko over Qnjint, tho 
Deccan and tho Sonthern Miritba Conutry almost at once, and carao 
down in each quantity that m some places, cspjcially in Qnjarat and 
at Belganm, it ecemod ns if tho excoss of rsin was going to bo an ovil 
only less than its absence. That danger has jnssed, and now as we 
write ( Angnst 20th ) tho prospocU arc oxccllciit, e.acopt in some of the 
Eastern districts of tho Bombiy Presidency— Ahmodnagar, Sholapnr 
and Bijapnr, in particular— where the rain has only been as yet 
saOicicut for sowing tho crops. Now wo nwAit tho Uto rains, which 
usually fall in Soptembsr or early October, tf these are adequate, tho 
season has every prospect of giving agricultnrAl resalts above tho 
average. 

So far as tho present number of tho migazino is concerned, wo wish 
to direct attention to several nrliclos of special interest. That by 
Prof. W. Bnrns on “The Trcitmcnt of the Boots of Fruit-Trees” 
claims first attention. Fruit cnltaro is wldespwal in Western India. 
It is the homo of the host mangoes. Oriugo orchards aro common in 
most parts. Plmtaios aro, ns elsowboro, olraost nniversilly cnltivatod 
where water conditions allow. PomegranUos aro regnUrly grown on 
the lighter Boils. Figs, thongh more locaUsed, ara an important 
crop. Any notes which may lead to the improvement of a large 
indnstry like this will bo valnable. Tho paj>er was originally road at 
the quarterly mecling of tho Deccan Agricultural AssociAtiou, and has 
been kindly offered for publication iu this niagazin?. It contains, as 
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ml] be seen, macb ralaaWe iQfbrmstMn — and informtttioa not by 
any means generally knoTni. 

Daring the qnirter, a large and repregentatire conference in con- 
nection with co-operation, and pirticatarly with co-operative credit 
societies has been held in Poona. Among the papers read before that 
conference was one by Hr. 6. K. Devdbat on “ Co-operation as a 
Method of Famine lusorance”. As Blr. Devdhar was in the thick of 
operations connected with tbe recent fodder famine in Cnjarat, the 
paper is of great valae, as coming from one who has aetnal first band 
experience with the enbject. He has been kind enough to allow us to 
reproduce it, and for this we owe him our very best thanks. 

In a former number, we printed a collection of agricnltnral sayings 
from Gnjarat. This is followed by a similar collection In the present 
number from various other veroacalarsbyonr old friend Mr. B. R. Dbad- 
kamkar,— whose article on tbe cnlUvaliOD of tbe lands on 

the banks of the Krishna a year ago was very Vdlnible. Other papers 
now presented deal with the peculiar bond cultivation at Belgaam 
by Mr. Q. L. Kottar and a contionation of tbe article on the cottons 
of Gqjant, by Mr. K. Z>. Kulkami which was commenced in the last 
nomber, and on tbe cattle of Racnagiri by hir. M. K. Padwekar. 

We hope that with these and other material to which there is cO 
space to call attention this namber of tbe maguino will be fonnd not 
inferior to any which have yet appeared. 



The Agricultural College Library. 

Bt 

Harold H. Mann. 

Pnncipalt Poona Agricultural College. 

t N the last aumber of the Poona Agricultaral College Slagazine 
the first part of a collection of Hats of the books, pamphlets, 
and jonrnals in the college library was poblishcd, and it is hoped that 
in every number of the tiagazme for some years to come a list of the 
books which the library contains on some important snbject will be 
issued. This being the case, the present seems a suitable opportunity 
to give a abort account of the origin of the library, of its present 
condition, and of the pnrposa which it is intended to serve. 

When the Agricnltural College was separated finally from its 
association with the Poona College of Science on January Ist 1008, 
a few old books were handed over to it at the same time. These, 
together with a few Government 'reports and the like, constituted 
practically the whole library as it then existed. But it qoickly 
grew. Many friends made valuable presentations to it, omong the 
cMef being Sir John Muir Mackenzie and Prof. Knight. Beyond thU, 
the necessity of a good agricultural Ubrary in Western India so applied 
to H. E. Sir 6. Clarke, the Governor of Bombay that from the year 
1909, a very substantial grant was made to put the library into a good 
condition. 

This was done, however, on one condition. The library was cot 
to be a college library, but was to be opeo to the use of the pnblic, 
and to become, in fact, a central agricaltaral libwry for Western India. 
This fact has constantly been in mind in all later developments. 

Until the new buildings were ready, the library had most in- 
adequate quarters, but in it was finaWy transferred to ifs ultimate 
position. The room in which it is now placed, and which is shown in 
one of the illtistrations in the present number, is an almost ideal one 
for the purpose, aud it is capable of coutaming probably about three 
times the present number of books. The ordinary books are contained 
in open cases, and are completely accessible to the readers. The 
journals ^are mostly housed in closed cases on the galleries in the 
library, but are available at any time dnrtag college hoars, and a 
librarian is constantly present. 
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Tbe library is divided into divisions ns follows : — 

AgricuUnre containing 

688 volumes. 

Botany ( including Evolution ) containing 550 ,, 

Chemistry 

„ 538 „ 

Zoology and Entomology 

M 238 

Veterinary Work and Science 

„ 160 „ 

Geology 

.. 81 

Glimatology 

38 „ 

Bibliocrapby 

10 

Calendars 

M 41 „ 

Miscellaneons 

„ 338 „ 

Journals, Bulletins Ac. 

„ 1856 „ 

Reports 

„ 392 „ 

Encyclopedias, Dictionaries, 

1 ’01 

Gazetteers Ac. 

Total... 6040 „ 


The number of Tolumes giren are those which were present on 
Jane 30th 1912 when the last accoiints were made np. Since that 
tune a considerable namber have been added. 

£To cataiogae has been pabluhed hitherto, and it is not iikelj tha 
a complete one will be issoed in tbe near foture. The work of com 
piling one is so great that it would need a special man engaged for a 
least a year. Bat the card index which is kept in tbe library is np to 
date, and, except for pamphlets and bolletuii is practically complete. 
The indexing of articles m jonrnals, howeTer valuable this may be, 
is a matter for the distant future. 

The library is primarily kept for tbe nse of tbe stadenta of tbe 
college. But any person who is felt to be reliable can have books from 
the library. These are sent by registered post, and the understanding 
is that the book is retnrned by registered post within a fortnight. 
Practically all books sent out have been duly returned. 

I have already shown that tbe library at present contains 5040 
books or a little over. The growth has hence been very rapid, and the 
following figures show this very markedly. 

Juno 1909 1182 Volnmes. 

„ 1910 2780 „ 

„ 19U 4000 „ 

„ 1912 5040 „ 

A growth like this cannot be made without the expenditure of 
much money, — and, apart from the uumeroos gifts of books to which 
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I have already referred, tLe amount spent to the end of Jnne 1912 has 

not been less than Rs. 10502. This does not iuclnde the cost of 
many of the current journals which are snppUed by the Director of 
Agriculture. 

But such expenditure is, I think, well repaid in the present case. 
If we are to take advantage of the work done and the progress made 
in Europe and America, in the other tropical countries of the wirld, 
and in other parts of India, then we most be able to get at it. To do 
this involves an up'to-date library, a living lastitntion to which the 
latest literature is constantly being added. And this is what the 
amcnltural college library aspires to be. It has been formed for nse, 
not for show, — and it is hoped that it will be used to the greatest 
extent possible, ibis is the purpose for which it exists, and if its 
existence helps an agncultnral progress in lEcstern India in any degree, 
we siall feel that the expenditure of money and energy in furring 
it will have been fully justified. 


The Late Rao Bahadur Narayan Vinayak Gole. 

BV 

S. rt. Godbole. 

^URIAK life is bat like a gliding meteor— it glimmers 'for a 
while and is gone. Against the icy hand of death it has no 
armour, But .the actions of the just smell sweet and blossom in the 
dost. 

Such a life passed away only a few months ago in Rao Bahadur 
Gole, a life which laboured with love in the canse of the sceythe and 
the spade. To do honour to the memory of one who interested himself 
so sincerely in ngncultnre, meseems a short sketch of bis life will be 
equitable. 

Rao Babadnr Gole was bom in the village of JIardUa in the 
Satara district in the year 1865. After his early edneatton at Dhulia 
and ITasik he joined the New English School at Poona from where be 
matrienhted in 1SS6. DifBcnlties came in the way of his blether 
edacatioD and he was obliged to take up an appointment in the 

District Court where his assidnity gained for him’ much of that know- 
ledge which was of use, to him for the Pleader’s examinaUon later on. 
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He sLowed bis liking for agricnitare by parcbasing early, some 
garden land in the NaBilc district. And though unsuccessful in bis 
venture, he obtained later, land at Nasilc itself where ho got a well dug. 
I/iter still be invested more in land and attempted the cnlture of the 
grape Nine. It was abont this time, 1002, that he had an opportnnity 
of accompanying Sirdar Vinchnrkar to Ungland where be studied 
minutely the English farmer’s bfe. 

On his return from England, he bnsied himself with the care of 
the grape vme and other fruit crops as tnoaamii, santra, 6gs. His 
labours proved very fruitfnl and he laid out a special garden for 
oranges for the improvement of which ho collected personally every 
information, even visiting Ilahnri in the Nagar district. For want 
of snlBcient irrigation figs did not thrive. 

With the aid of Prof. Bnrna he experimented successfnlly in 
checking the grape vine mildew. TVhen first he observed it, be tried 
Potassinm Sulphide spray and baming the plants as a remedy. Bnt 
this being iaeffective be referred the disease to Prof. Bums who by 
means of Bordeaux mlxtare eaccessfally checked the mildew. Hao 
Bahadur Gole then coutioued this treatment himself with very good 
resolta. 

To tarn to another feature of bis enterprises, when Mr. Eadi’s 
method of sugar mannfacture was in bfgb repute here some years back, 
the people of Nasik collected a earn of Ks. 1200, to experiment 
the manufactoie there. But soon, interest flagged and Itao Bahadur 
Gole set to work at it alone, and taking the whole sugar-cane crop of 
a single cultivator he was able to prepare fine sugar. The compara- 
tively infenor yield from cane as compared with the foreign manu- 
facture necessarily made this venture a failure. Bat be next tried 
the better preparation of fful by the I^na method and with the use 
of the Poona furnace. His success iu this attempt led to the intro- 
duction of this method among the cultivators at Nasik, which was his 
main aim. 

He was alvrays entbosiasUc in demonstrating and trying to bring 
in improved methods of cultivation among the cnltivatora. 
And thoogh a pleader with his attention always in demand at the 
coort, be employed all the leisure be could command in the pnrsnit of 
agricnitare. Only a week before his death, he bad bronght good 
foreign varieties of vegetable seeds to grow them m the garden attached 
to his bungalow. 
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Apirk from tliia Iiobby, Hao Biiluular Qolo was a man wlio helrl 
a high place in pnblic life. From chairram and vico-proaidont ho rose 
to he pregulcntof the Naaik Mnnicipality which poaition ho liohl for 
yean. Ilia nbilitioa and energetic work a< head of tho ratinicipility 
eccnrcd for him the title of Ihm Sahcb in 1003. In 1005 ho was 
appointed Pnblic Prosecutor at Naaik in which capacity by his honest 
and careful dealings ho earned the title of fiao Bahadur. This hononr 
ho was however not destined to enjoy long as he received it only a 
day previous to his death. 

lino Bahadur Golo was related to Mr. M. 8- Dole, tho late 
Principal of tho Fergnason College and a lending member of tho 
Deccan Bdneation 8o<‘icty. Ho received hU education nnder him and 
through him obtained that refinement of cliaraitor and the spirit of 
doing public good which were so markedly vHiblo in all his actions. 
He dicil suddenly on Juno 15, 1012, leaving, by his uiioxpoetod 
dopartnro, Deccan agricaltnro poorer bj one noldo worker for its 
advancement. He has, wo pray, passctl peacefully into the realms 
of hliss eatisded that during his span of life.he performed liis duty os 
a good snbjcct to the Deity. 


Plantain Cultivation Near Poona. 

BT 

J. N. Purandarc. 

fffiS plantain cultivation is not a very extensive indnslry in the 
neighbourhood of Poona, 1 was tempted to go and sco one of 
the gardens situated at Kondhanpor about 16 miles from Poona on tho 
other side of the Sinhgad hilU. I spent the recent vacation at tho 
college in doing so, and tho ioformatioo contained in this article was 
collected during my visit. 

Tho soil choion for tho plantiua garden was of a tnedinm li«ht 
nature with a porous eahatratum. This coil is locally called ' ^arai’. 
As high winds prevail in the ncighbonihood tho variety chosen was 
‘yu/i’ which, I was told, stands a coosidcrablo amount of wind with- 
out injury. 

The plants from a plantation in which tho trees aro grown for tho 
prodnclion ofleaves are not fit fornso where frnit is tho main object. 
Some types are specially cnllivatctl for their leaves. 
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When a new plantation is to be commenced, tbe plants pat out 
sboald alrcadj- bo about three feet bi!>b. TJjo land is prejnred in tbe 
uanal way. Pits one foot deep and wide arc dug eight feet apart* 
Abont four pounds of farmyard minarc witb some assafcetida (king) 
water is put in each pit and tbe plantain plants arc afterwards put in. 
Assafcctida water I was told is added in order to kill any insects which 
may be in tbe mannre. Tbe first one or two waterings are done by Land. 
Tbe best sc.ason for planting w October as tbe plants pat in Jane 
saccnmb to heavy mas. VTatering is regularly done every six or eight 
daj s according to tbe season. Six months after planting, tbe whole field 
IS band dug to a depth of about eighteen inches and beds five feet square 
are prepared for each pi mt. One month after this digging the beds are 
again stirred and two to four baskets of manure mitetl with the soil in 
each bed. Regular irrigation is then resumed. Irrigation is never 
stopped in order to gi\ e the plant a renting period but a digging is 
given just after tbe rains to destroy all the weeds especially 'hanaW. 

Witbin twelve months of planting tbe plants flower. All the plants 
do not flower simuU ineously, some flowering a few weeks earlier or 
hter than the mijority. The plants before flowering give forth new 
shoots ID tbe bed, their number varying from three to sis. Some people 
retain all these for tbe following year while others retain only three. 
The fruits mature six moatlis after floweriag and aro re idy to be taken 
down when n yellowUh tinge appears on them and they are well swollen. 
Every plant on on average gives seventy-five to eighty fruits. M'hen 
the fruits arc ready the stem is first cut down and then the bunch of 
fruits IS removed. Tbe plantatiou lasts for about ten years aud then is 
usually dug up as tbo beds aflerwanls get crowded. Tbe plantation that 
1 visit“d was one acre and twenty-eight gunthas in extent with 1000 
plants yielding about Ks. 75 to Rs. SO per month continuously for sir 
months. The total cost of cnltlvntioa and irrigation by a well and a 
mfaot came to about Rs. 150. Tbe cultivator informed me that he 
sold the frmt at prices varying from Rs. 6 to Rs. 11 for one thonsand* 
according to tbe size of the fnut and nature of the market. He further 
jnforraed me that he was regaircA to jjo over tbe plantation every e’i"ht 
days for fruits. The seed plants which he orlginallj’ obtained were 
bought for Rs. G per 100. 


° In tbe m&tket IIG fmits are tsAen es 100, end clcrtn times this amount are 
required to make one thousand A tbooeand pUntaics commercially mean there- 
fore, 1276. 



The Treatment of the Roots of Fr uit-T rees. 

( A loctnro delivered under tbe auspices ot tlie Duccan Agrionitural AesodaVion.) 

PT 

Prof. W. Burns, B. fic., 

Kconomic Botamat, Bombay^ 

jnnFi snbject of tUia lecture ohoscu Iwcuuso it li'^s liccu my 
villi’ cxjvcticnco that on thss matter tlicro la a considerable deal of 
misunderstaodiDg and a need for advice- 

Before going into the practical sUc of the question let us consider 
for a little the structure of the toot of a tree. When wo take a young 
plant carefully from loose soil, and waali tbo soil from the dclicato 
branches of tbe root, wo note that there is one region of eacli of these 
branches to wbicli sod pirticlos cling most Icoacionsly. TbU region 
is just behind the kip of each dcUcito branch of tbe root, and usnilly 
extends for about an inch up tbe rootlet. This is tbo region that is 
able to take up water from tbe soil, beewse bore are dovelopeil 
peculiar hairs which wo term root-hiirs. Theso root-hairs are best 
demonstrated if we grow a seeil between layers of wet blotting paper. 
The young toots ns thoy protrude from (he seed are seen to bo covered 
with a white felt of hairs. Theso luirs are the true absorptive organs 
of the root. If we exammo such a rooWwir under the microscope, we 
see that it is a long thin sac lined with the living material which wo 
call protoplasm, and containing a clear (Imd calleil cell sap. Water from 
the soil cm pass through the (ino coll wall and the delicate living 
membrane. Thus the cell sap l)Ccome.a greater in vohimo and moro 
dilute. A root-hair cimoot hold an indcQnite amount of tliis fluid and 
water is conliunally being pisscd on to (he iuncr cells of the roof, ^s 
s oon us thig water xcachcs the layer of young wuod in tlmrool^it ..begins 
toji'ccud, for tbo young wood isa RVatem of pipes BpecivUy contrived 
for the purpose of cirryiug w.iter upwards j so 'a3~sooir ns th^^ter 
gets to this region of the joiiug wood it bcglus to ascend, travels up tbo 
stem and tiu-illy out to the leaves. Some of tho water is used u]> by the 
plant as it travels through these organs, and ranch of it is excreted 
tbiongb the pores of the le.wc3. U is important to remember that tho 
regiou of the rQot*hairs ia the only place on the root where water is 
absorbed. Tbe other older and btrougcr parts of tho root conduct water 
hot do not'absorb it. Anyfhjwg, therefore, which injures the root-hairs, 
interferes with tho supply of water to the plant. 
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This rontinuil nptaloj of water fr^ the soil rcanjt^io a consider- 
alj!c j)rea»nro being de ^elo pej jn‘qde the root, fo'rclng water np into the 
organs above. This root pretaure, as it is called, is one of the factors 
causing the a«cent of water in plants. This can be clear!/ demonstrated 
by a Bimple eipenment. A young />ar^«ro plant may be cat off near 
tho soil and a long glass tnbe fitted on the cot end by means of a 
rubber connection. Abont 6vedijs after the experiment set agoing 
yon can see from the movement of the water in the tube how ranch 
water has been force/1 np in that time. The pamping force of the 
root vanes in different trees. In the grape vine where the water 
has to travel a long distance it can support a colnmo of 30 inches of 
mercury. 

Ijet ns now consider what are the conditions in which the root- 
hairs can best fnldl their dntiea, and from these observations infer what 
methods of treatment of roots are rational, comparing these inferences 
With facts of onr own and others’ experience. In the first instance it is 
necessary to remember that the root-hairs and all the yonnger cells of 
the root proper are Uvug cells and so reqoire all that living matter 
stands in daily need of. Before these cells can do any work for the 
benefit of the rest of the plant they most themselves be healthy. 
One of the first re<iuUites for living cells is a free supply of good air. 
The roots most breathe. In Nature there ocenr cerUin trees which 
liave become adapted to life in swamps where the soil is close and 
where water fills up all the soil inlefslices. These plants have special 
arrangements for the snppty of air to Ibeir roots. If yon go to the 
bnnder at Bissein von will gi'e to the mod flats there great areas of a 
plant locally called Titoir and in scientific language Avicennia 
alba and A ojficimln. The roots of this plant send np pecnliar 
projections above the ground. The«e arc breathing roots. They are 
full of porons tis«ne throngh which the atmospheric air easily passes 
to the roots in the mad, jnstas a di\er is kept in connection with 
the nppCT air by means of the tnbe altacbe'l to his helmet. This fact 
shows the extreme importance of air to tree roots. The soil, therefore 
in which the roots are eitnated rami be of aneb a textare that there 
is a sufficient interchange of the ^ in. th* snU. anil atmu-^heric air. 
The air contained in the soil is not exactly the same as that above the 
soil. Within the soil oxygen (the life giving element of air ) is always 
being use/l np for proces.ses of decomposition of organic substances, and 
the roots are contiDoally taking in oxygen and giving off other gases. 
The air of the soil is therefore as a mie poorer in oxygen and richer in 
other gases than the air above the 6i»l. l)'hat conditions then affict the 
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permeatnity of the toil to atmo'‘pheric oxygen ? TI;e two most imFOrtant 
are ( 1 ) tbe size aad degree ofrohcsioQ of the 2o3 particles and ( 2 ) the 
amoant of water in the goil. With regard to the first point, if a soil is 
rakeil and Lanl, although air may penetrate into the Large crevices wliich 
are proilnced when such soil splits, still the inside of large masses of 
•oil IS mmiliciently a’ratcl. Small grained soil after watencg tenils to 
clog and cake like this, larger grained eoila mke less readily with 
regard to tiie second point. The condition of the nieal eoil for fnnt trees 
maybe c«/rapire<l to that of a fine sponge which has been soaked in 
water and thoroughly wrnng out. Every part is covered with a film ol 
water and yet the whole mass w permeated by air. Overwatering fruit- 
trees Lave therefore two senon-s effects- In the first place, the spaces iu 
the soil which ahoiild be occupied by air are instead filW up by water, 
and m the second place, the sod afterwanls cakes and hardens, especial- 
ly if it u at all clayey, into an impermeable mass. It w worth wiule 
noticing here that the water in the sod which the roots al^orb is not that 
which Ills freely ta the soil interstices, bnt the film of water which 
reaiaias sorrounding the soil particles when the excess has drained 
tbroogh- The root-hairs apply themselves closely to the eotl particles 
and absorb this film. N Ve get here a nsefat bint a s to the s absoil of a 
fruit plaa totiOD. It Is moat desirable that it should be of such a kind as 
to allow of gooil drainage. Probably one of the reasons why the mango 
succeeds eo well at Goa and Ttatuagiri is oo account of the porosity of 
the Laterite on which the trees grow. A mnmm or laterite sub-oU 
ensnrea the passing through of euperflaoua witer. A clay bottom means 
that there will be danger of water logging. We have arriverl at two 
points of practical importance. In cbooniDg a site for a £rnit garden, we 
most sec that the soil is of such a texture that it u reoilily permeable to 
air and that the gnlr<oil u of such a nature as to allow of the draining 
off of supertluous water. ICtbeeoilaadsnlHiiI are not naturally of the 
desired consistency and character, still we can hyspecial treatment brin" 
about the condituma we desire to some extent at least. The texture of 
the npper soil we can change by raanuriag and cultivation. Dry sandy 
soils need much bulky manure from the cowitoase or stable, and there 
la scarcely any soil that will cot benefit from green raannriog. These 
organic manures increa-e the joroaitj of the soil, enhance ita water- 
holding capacity and are themselves valuable additiona to the plant 
footl of the soil. Onltivation is e-*ential loth before and daring the life 
of the plants. It has been again and ag-iin proved that deep and 
thorough ploughing and cultivation before planting the trees is an 
excellent investment of time, money and labour. With uncultivated 
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laad it is well to do this first coltiration as mocb as a year ahead of the 
time of plantiog During that period the land can he occupied with 
other crops which will gite some return for the out lay, keep down 
weeds, and roaintain the looseness of the eoil. On the spots where th® 
pits are to be made howercr, there sbonld b e no crop dnriog the .three 
montbs previous to planting. The jwta themselves and the enheoil 
removed from them should be exposed to air and light. 

With regard to the snhsoil if it w not sufficiently i>oroas the defect 
most be remedied by means of drainage. Jf drainage is not arranged for, 
the efTects of ovcrwatmug in anth soils may be very serions indeed. In 
the case of orange trees, rotting of the roots sets in and the trees gradually 
die. Moreover the water may rise again to the surface bringing with it 
ealKoil salts and making the laud ealt and unfit for fruit trees. Sncb a 
rase was bronght to oar notice recently. Orange trees in a certain 
planbtion showed a peculiar yellowing of the leaves and a gradual 
death of the branches. The aiTccte<I trees ocenrrej in clumps here aud 
there in the garden. The soil at the foot of trees in these groups 
■was always occnpied by saccnlcnt weC'U of a type assoebted with salty 
conditions. The water of the well m the garden was not salty and the 
previous mnimnng was not such as to lead us to suspect that the disease 
conld have been caused by it. Analysis of soil from the neighbourheod 
of the affected trees, showed a large proportion of salts. All the 
indic-ations therefore were that the disease inis dne to increase in the 
salts of the soil due to defective drainage. Dr. Mann, who visited the 
plantatiou to advise on the matter couasellod the digging of narrow deep 
drains at fretpient intervals thronghont the diseased area with an 
Outfall beyond the garden. This advice will we hope be acted upon acd 
wc await the result next season. 

ilr. D'Cruz of Bombay infonns me that he was once called to a 
garden ui Bombay where he fonnd large white patches on the soil. The 
plants had a sickly look about them and the shrubs were all stunted. 
The water of the well on analysU was found to coutaiu a considerable 
araonot of salt but not euongb to do the plants harm if the drainage had 
hfifin ssd j.anA'ikw iif 

the garden was much improved. This of course was not a case of anbsoil 
salts, but of defective draiuige caosing on accnumlation of salt from 
the well water. Mr. Joshi of Bassdn suggests that another way by 
which subsoil salt can be jirevented from ascending is to spread leaves 
and grass on tbe surface of the sml round the trees in the basin where 
the water is given. Evaporation from the surface of tbe soil b thus 
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wusMembly checked, cracking of the soil prevented, rreeiU also stopped 
and the roots protected from bent. Mr. Mi has used this method at 
Bassein tcith excellent results/or tke last /our years. The leaves and 
grass nsed are simply what the coolics cnt when weeding. The system 
has been nsed for yoang mango trees, chik’ts, sitaphd, robber and 
plantains, also coffee and cocoa. 

To ensnre a supply of air to the roots of standing trees it is essential 
that the soil round the trees should be broken ap occasionally to prevent 
caking. The breiking up process is best done 3 or 4 days after each 
watering. The Ihiirpi or better the tikac (pick) may be u<ed for 
this opewtion ; the top hyer of soil sbonld be pnlverisetl to act as a 
porous mulch, aui a rake is esceUeot for this purjiO'e. 

^Veeds growing under frnit-trees Ikwe sever.il serious effects ou the 
roots. The roots of the weeds occupy the ground and interfere with the 
upper roots of the fruit-trees Water is stolen by them which the fruit 
trees can ill spare. The surface of the soil is blocked by them and the 
exhalation of their roots serve to poison the soil atmosphere for the tree- i 
roots. The operation of brcakiog np the upper lijersofsoU to lerate 
the roots also removes the weeds, if properly carried oat. In three 
separate cases of mango and orange trees in the Gancshkhind Botanical 
Garden and one of old orange trees in a neighbouring plantation thorough 
digging to 1 foot deep kis been of immense advantage and stimulated rich 
growth in the case of the Ganeshkbind Garden oranges, combined with 
other treatment, has caused extraordinary fruiting. It is necessary to see 
that the coolies don’t injqre trees when digging. The toasideration of 
weeds under fruit-trees naturally le.'ids to the question of snberops. The 
same principles rauat be observed here. Soberops mii^t n ot interfere 
with the jvaterj apply.or a.TaUoai)fJ;hojwJ^jjoke^aialccop. 
growing croj« and long sea^03 crops are therefore.ontof the question. 
Th?: fyniftT mdxde -uW Vnt: grasses uu4 cerea\s aui ttie latter such p'lanls 
as cotton Ac. Jfevertheleas I lave seenyorewr grown between manf’o 
trees without apparently adversely affecting them, bat these trees were 
large and old and stood far apart. Their roots capped deeper layers of 
soil than were seriously affected by the snberop. Still the principle 
holds. The growing of rice between mango trees as is done in gome 
parts of the Koukan is a practice absolutely against the health of the 
roots of the mango, which is not a swamp plant. While the fruit trees 
are young brinjabj, onion«, chillies, and other short-season crops which 
are not close growing can be taken between them, hat these crops 
must not be planted close to the trees. A circle having a diameter of 
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about the breadth of the crown of the tree must be left cleai' found the 
base of eacITsteluT 

Supposing we ha^ e planted out oar froit-trees fifteen feet each way, 
aud that the breadth of the crowD of each tree is on the nvorage two 
fe'^t, then we should leave a circle of three feet dianaeter clear all round 
the tree, unoccupied by subcrops. The breadth of the crown of a tree 
lu its early stages roughly corresponds to the area occupied by the roots. 
Tnc neit and succeeding years the dimensions of the tree will increase, 
aud our area for subcropj will cortespondtagly decrease, until, when the 
crowns of the trees are in contact there is no space for subcrops at all. 
It IS important that the height of the suberop should be le«s tiian tluat 
of the fruitdrees, lor if the fruit-trees are shaded hy the subcrop then 
they grow long and lanky. When the euberop is finally removed and 
the trees have to stand hy themselves this long lanky stem proves to he 
weak and nseless. 

us now consider the life of a fruit-tree from its seedling stage to 
its adult conditbu with special reference to its root treatment. 

Seeds arc nsually sown in {lots or boxes or even in shady places in 
the field. Seme fruit-trees such as guavas, are generally grown direct 
from seed and the others which are grafted or budded have their stocks 
grown from seed, so that we can consider the plants in their early 
stages as of one kind whether grafted or not, later on. In the case of 
plants such ns mango stocks, the early life of which is spent as a rule in 
pots, special care of the roots is needed. In the first place there mnst 
be a hole in the bottom of the pot (o allow of the draining away of 
surplus water. This hole should be covered ia«ide by a piece of carved 
tile with the conmi e 8TJe~do wa to keep it open and next to it, should 
coma a layer of dry.leave s to ensure that fine soil is not washed down 
and the aperture _con» eqneiitl r blo^ed. On top of this should cornea 
nuxtore of medium sifted so il, sand and leaf mould, in which the seed 
should be planted^ Daily watenog is necessary. The outside of the 
ipots should be occasionally washed and scrubbed to allow of air 
penetrating the earthenware, nod the surface soil of the pots must be 
stirred atleast once in tliree days. A. snuftl for'k is 'best for this purpose. 
It must be remembered that the roots in a pot are in highly artificial 
Conditions and are therefore much more susceptible than are roots in the 
soil of fields. 

For this reason, too, plants should be taken out of the pots and 
transplanted to the field at the earliest opportunity. Mr. D’Crnz of 
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Bomliay writM : “ The way I ad^he mango Bccdliog'i to be grown is to 
dig a trench eay 0" deep and in the liottom lay a corrogated iron sheet, 
which shonld lic coveted with broken potuhcpls with the concave 
portions inverted. Over this a layer of coir or teasefl malting may bo 
spreatl and then a layer o! sand and leaf monld covcrcil over, in which 
the seeds shonld bo inserted. After germination the roots do not go 
Ixjyond the layer of corrngateil sheet. The seedlings tould therefore bo 
removed eaiily irithont great injnry to the pots nsed for grafting 
purposes or to their final qaarters for growing as frnit-trecs." If plants 
in pots have been neglected and it is desired to revive them, then the 
plant must be carefully cvtricte<l from the pot with the ball of earth 
adbenng to the toots. ThU earth should be carefully removed. Dead, 
diseased and straggling roots shonld bo pruned off by a sharp knife. 
Matted roots shoulil be separated and the mam root shortened, in trees 
which will tolerate this treatment j mangoes do not stand shortening of 
the main root, orange trees do. Then the plant shonld be transpUnted 
into porous gravelly soil in a small pot and kept in a warm moist shady 
place till recovery begins. The number of leaves on this plant should 
be rcdaced by pruning off a few branches of the sboot. While the plant 
is recovering, water should bo given tery tpannyly as the plant has not 
yet developed new root hairs toalisorbit. Root hairs closely adhere to 
the side of the pot and the soil and are tom ofTin transplanting. To get 
ucw root hairs now toots must be devclope<l. If much water given before 
the formation of new absorbing roots the roots will rot and all the 
labour will Ijc in vain. When tbU plant begins to show signs of return- 
ing vigour it may bo removed to a slightly more etiK>>'e(l place and thus 
gradually accustomed to being brought b irk to its normal sorrotindingg. 

It Ls possible to grow fruit-trees m pots during their whole life, 
getting jtrodneo from them in such conditions, but this is a special 
branch of the subject and 1 cannot go into it at length. Suffice it to 
say that the success of this branch of horticnltiirc depends largely on 
the raeasiirca taken for the health of the roots, similar to tlto«o which 
1 have j’ast described. 

Our next question is : How should the roots be treated in 
transplanting? The pit in the field should be dug fairly big, about 
three feet each way. The pit should have beeu dug and left open to 
'tbo air ibr some weeks previous to planting, to weather the sniisoil 
both in and out of the pit. Well exposed soil should bo put in the 
bottom of the pit mixed with manure, bat manure should in no case 
|)^phced in direct contact_witIi_tbe_i6ot- ofT^c tree. Prcvi9vi8 to 
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puttius in tlic tree a stake shoaW Lc driTcn into the pit. To this the 
tree will be tied. T9.patan_tbe,etake.aftcr, planting the tree means 
that some of the roots will bo injured. Before planting ont fruit-trees 
in their final places it is well to harden them -to their new conditions. 
If this IS not done the change may be so violent that the trees will not 
snTMve. This has occuTiei in my experience in planting ont mango 
plants that had been long in the nursery- One must remember that 
in the nursery the pi int has been in a more or less shady spot protected 
from direct sun, from wmd, and from extremes of temperature. In 
the field it is in the open, gets tbe direct son, and has all the change 
of temperatnre that is going. Moreover the root system is always 
slightly injured in the traiisplanling process, so th.it all the cirenra- 
Btnnces combine to make the plant lose water rapidly and replace 
it slowly. Ko wonder that after a day the leaves begin to droop and 
wither and Ih It finally the whole plant dries np and succumbs. The 
process of gradually acenstomtog a plant to now surroundings is called 
!fa>denin^. One icry simple method of ;iar<feni’n'7 is to take the plant 
still in its pot out to the fields and plunge the pot in the soil near the 
place where it is to be transplmted. The plant should also be shaded 
iIuTing the first few days. The shade may then be taken oif and the 
plant lei^ some time longer, still in the pot. Finilly the plant should 
be taken out of the pot and tmnsplanted into the pit prepared for it. 

Mr. Paranjpye, Assistant ncoooreie BohanUt. who has had an 
extensive experience of pUntiog budded orange and lemon trees informs 
me tlut if the plants arc put out after budding with the bud side 
facing the direction of the prcsailiog wind thea the branches from the 
bud grow evenly on all sides, but if the pdant he so placed that the 
bod 13 away from the wind then the plant grows lop-sided the side 
towards the wmd Lciiig stunted. 

IhifoTC plariug the «co ia position in the pi*, tho ball of roots 
sbould be gently eased out, and strag glin g and diseased roots removed. 
Tho tree s1>nnldlh~ea^ b eTeet on a Jlttlo_mound_in the centre of the 
pit anl'lE^roots spread out over the gently sloping sides ^of^this 
mouml. TETs a fatal error to have the base of tho stem rammed down 
inloTbe pit and the ends of the roots high up at the edge of it. The 
soil should now be thrown lightly over the roots aod gently pressed 
down on and between them with a wooileu pwg. In transplanting, it is 
essential to mike a compact conocctioa between root and soil, so after 
farther addition of «oiI and further paddug with the peg the whole 
surface may be tr>l leii oi er several times and earth added till the plant 
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is buried up to the sacie point as it was io the pot it previously 
occupied, A good soaking of water should tbon be given. The shoot 
slionld be pruned, reducing iion*es3ential branches by about a third of 

their length and retaining intact such as are necessary to make a good 
crown. The tree roav now be tied to the stake. The string should 
not come directlv into contact with the tree but should be padded with 
cloth. When tiuig the string also, it should he brought once or twice 
between the tree .ind the stake to ensure a better and lighter brnding 
and to keep the stake from rnbbmg ou the tree. Tying the tree 
directly against the stake may result in the tree taking the form of the 
stake and in the case of a long irregol ir stake this would mean a most 
unsightly and useless trunk. 

The stake should be removed at the earliest possible safe moment, 
for if tbe tree gets to reU on the stake It becomes weak stemmed, and 

besides there is apt to be compression ol the tfuuk at the points where 
the tree is tied to the stake. 

In trees which are ioteuded for farther transplantation each as 
a nurseryman’s stock, it is desirable to transplant severil times keeping 
the long roots pruneil in, so that there is a gre-it number of short 
branches with many rootlets* This means that the whole absorptiae 
system is lu small compass and readily trinsportable* If the tree has to 
be carried some distance before being planted, the ball of roots and earth 
should be tightly tied up in 5,ackiDg and stead ed somehow during 
transit. In trimming aad pruning roots a sharp knife should always 
be used and the cut made in a sloping mauner on the under side 
of the root. 

There remains to be described one imjwrtant series of operations 
which it is necessary to carry out oo trees which liave more than one 
flowering sea'on per aunnra. Such trees are the guava, the pomegranate, 
an d the orang e. These may flower in January at the time of the mango 
blossom thus giving the fruit season known as the Amba Baktr, or 
they may flower at the break of the rains m June when the fruit season 
is called the Mri>f Bahar ; or in September when the season is called 
Hatti Bdhar. UatU Bihtr is not usually taken because it is 
practically impassible to cause trees to rest duriug the preceding wet 
months, hut the Ambi Bakif and the Jfrf^ Bahar can be forced at will 
according to the season at which water w withheld from the trees. 
This withholding of water is usoally accompvinied by a partial exposure 
and pruning of the roots of the tree* For the tha J/riy Bahar it is usual 
to withhold water daring all Apr il, and hal f of May to expose the roots 
from S—l weeks daring that penod, accaiding to the nature ofThe soil, 
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longer iq reteutive soil, shorter in pervioos soil. For Amha Bohar water 
is withheld half of December awl aU Janoary for oranges and roots expos- 
ed oa before. iCe^ecl of these operations i§ to check the vegetative 
growth of the tree This check lu leaf fomntion leads to an enrichment 
of the resting biida, and when witcr is again given and the tree awakes 
from its rest, these hu Is produce flowers or flowering branches. The 
(jnestion now arises whiclt roots should he pruned at the tiins of 
exposing the roots. How far also should the roots lo exposed, and for 
how long should they he exposed ? Coasid({x..whit the root system of a 
ten year old orange tree is like. 

Tho imiiortant feeding parb of the roots are the delicate tips at the 
end ofthe root hranebes. We must not injure them. Hence wc cannot 
sever the strong roots, that imoduct water from these feeling roots to the 
trunk. We can however with safety remove these later formed roots 
fhat occur on the main branches nearer the tree. It is wise to do this as 
we thns increase the check on the tree without niaterhlly damaging, 
it. It is also to be noticed that oU toots heal with diCTicnlty. Yoonger 
ones heal readily. 

The degree to which the" roots should be exposed is governed by the 
same principles. We do not wish to cause the delicate feeJmg roots to 
wither up, so wo do not expose them. The first two feet of the big roots 
cm be exposed with safety in n ten year old tree. Tlie exposnre and 
partial drying of those roots also acts as a check on w ater condaction. 

On refilling the pits after a pcnocl of exposure it is enstomary to 
pi tee manure in the pit along with the replaced earth It is necessary 
to see tliat the raannro is well mixed with tho eirth before replacing. 
Oninge and other trees may not be pruned if making too rapi I vegetative 
growth at the expense of their fruits but root pruuuig should be resortcil 
only if the gentler method of expomroof the roots fails to Lave the 
desired effect. In severe root jiruoiiig it may ba necessary to cat some 
ofthe strong roots as welt os the coarse lateral roots. The cut should 
always be on the underside ofthe root. Zt is usually nosafe to interfere 
•with the tap root of big trees. It most be most cmiihatically stated 
howewr that no amount of root pruning will make up for a neglect of 
cpftain other commouseuse precautions. In many gardens which I have 
visited, the ownera expect frml from trees tbatare crowded, shaded, and 
kept damp by a miscellaneous colIecUon of other trees. No root pruning 
will take the place of Kystera and care in the arrangement of the 
plantation. Another common belief is that some artificial manure will 
uadonbtcdly cause tho trees to fruit. No urtifical manure is any nso 
while the conditions of the garden are unhygienic. It is as if a maq 
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ihou^emaiuLmedicine for tv av*e-v«;e wUcU U doe to ht« reti^Uo 
himself. In coQcUisioii I hive to express my thanks to Mr. A. AI. 
D'Croz, Uorticnltnrist, Boinbixy, to Mr. G. I*. Patwanlhan and Mr. H. 
P. ParaDjpytf, Assistant Economic Bofcii-ists, and to Mr. P. G. J(»hi, 
Bassein for the raloible a^istance th.\t they have given ms in the pre* 
paring of this paper. 


A Note on the Bund CuUivation at Belgaum, 

bt 

C L Kottur.B Ag 

S N the heuy rainfill traet of the Balgvnm and Khanapnr talakis 
of the Belgium distnct where noe !•> the principal crop, the 
coltivatore carefally level their field' and check them so as to hold the 
rain or irrigitiou w Iter eiinilly di'tnbated. The sise of the checks 
largely depends on the toivagfipbv of the Und. If the land is gently 
sloping the checks are as big .i' one icre but tf the slope U considerable, 
as is often the case, smaller checks are laid out, and cnn«eqneatly a 
large portion of the area is coveted op ia the emlxvnkmcnts bordering 
the checks. In onler therefore to oaake good this loss a half hearted 
attempt is mide by the rice growers to crop their bunds and get some 
return from them. This method of bund cultivation altboogb not very 
systematic is worth being a Icpted With certain modifications, ia other 
parts of the Presidency, where simil.ir conditions exi.t. 

Band crops. 

The crops that are geoemll., selected for growing on the bonds 
are : — Aniirft ( Hibia^iis caHflaSjnaj), Tur ( C«yan«S /nrficus), iferoli, 
a kind of sweet Ha/ ( DtUcIoi ), IVyrc ( a variety of jatcir ), 

J/ifC, Ldid, and sometimes castor. 

The seeds of these are mixed according to the fancy of the owner 
and sown in the furrow on the top of the bunds. The seeding is generally 
very thick, 2 to 4 Ib^. of seed being O'cd for a bun I 100 feet long. 
It is done as soon as the so I oa the bands is moi'teaei bv the first 
showers of rain about the middle of June witbiat auv previous treat* 
meat. The pi vntaoa this account are much crowded, j»oor in vigour 
and indi'criminately mixed. 

In addition to the crop oa the top of the bund, rayre seedlings are 
also tmasplaatel on the Sides at some distance from the top. Hiyre 
is a KaJ otjo-xcr having reddish grain. It groivs weU nnder conditions 
oF maienlelj heavy runisll. A spriaHing of this yoivtr is invariablv 
found maU the riM6eIdsroanlacont Bdganm. In vei.-s oF scjnt'v 
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raiafiiU it is aUoT&d to matare to grain wbicli gives a enb^tantial help 
tothecaltiratorirhen hia rice crop fails. Cat aader oriinary con- 
dxtiras plants in th** ric# Sell are fel to cittU as soon as 

the rain 13 snSci'ntlj heavy to interfere with their growth. Even in 
the yoang stjge they are not ealcnlstei IDce so many jowars to 6 o any 
bam to the cattle. This may be doe to the fact of the large supply 
of water they get, fcr the eiltivators in the Gohah canal tract always 
consider that irrigated Jeirar can be safely fed, while dry /otwr is 
dangeroas and pohoncras as foMer when voong. The transplanted 
seedlings withstand heavy mb, grow vigoronaly, and give a good ont- 
tam of grain and fodder. 

The tur plants are harvestoJ m Febmary — Jlsrcb. The amh^di 
ia cnt at abont the same time and fibre eitractcJ. The meroU jois 
are picked several times in the mooths of January, Febmary and lltrch. 
The prolnce which varies very mach in qnaatity jj geaerilly retiine-l 
for horns consamptioa, Ibe nero*t foJs however fetch a good price, 
there being a great demand f>r then la the Uelganra market. Bot 
ifthe crop u poor as li often theci.*e©3 acconnt of imjroper care and 
coltivaUoa of the binds it U eatirelv fed to the ballocks »oo3 after the 
harvest of paldy. 

Every nee £arm*r owns on ao avenge, eight acres of land cnt op 
into abont twenty beds or checks. Xatcnlly he is ia po»*e£sioa of 
Zi bands each I 3 y feet long eidoling lie lotcdiry ones which are 
only otilised by th»i? common owners for Leaping their weedings. If 
these bonis are properly csrcl for, they can m*le to yield a net 
profit of Es. £0 p^ annum 0301! to cne-fixlb of what is commonly 
gained from tie crop oceupring the gronni between them. 

Jmprovemeots. 

The bnrds do not receive any msuore althoagh they are ancnally 
cropwd. The addition of farm yard manure in coi.jasction with some 
qmet acting fertniiCT is dfiiiatle. The oannre slcnld be applied in 
the farrow some time before sowing. The seed el oald be dibble*! at 
regular dhtance* so as to avoil the overcrowding of the jlants. It is 
better to sow one or two crope then to mix a Bnml/*r of them without 
any definite obj-ct. ULder the present s item the different crops do not 
even pay the chirges of tarvesticganl thre-ling them. The laws of 
rotaden ehonld be obeyed a&d crojis changed accordingly, otherwise 
th're IS great fear in the near fntnre of insect en'mi^ which, from 
recent inquiri^, apjesr to be Tajcdly increasing on tbe bunds. 

* A eonSneatioa of the eOTxeetaeiS of this btZel was recectlr obtalesi 
is this laborstorr. Dry and irngstsd jwart cf the fame age were 
exannted for firdrocyatie sed. The forcer costalEcd it, tbe latter did 
cot. — H. H. V aVr. 
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conipl'iiQt fTiS received at the Ganeshkhiod Botanical GardenS} 
Kirkee, in the beginning of September 1910 abont the failore 
of germination of papaya seeds sent to a gentleman in Qilcntta. 

It was then decided to test the germination capacity of the seeds 
contained in the above menlioued sample nt the seed testing 
laboratory in the Agricultural College, Poona. So a condgnment of 
papaya seeds from the sample was sent on the Uath of September 
1910 to the College Iiboruory. We cxamiued these carefully. The 
seeds were put for getminauon lu a glass j\f filled with stenliied 
wet sand under the laboratory conditions (temperature- between -5®C 
and 30 C, on the 20th September ). 

For nearly a month and a half not a single seed wns observed to be 
sprouting. All of the seeds pat for germination in tbe jar looked 
quite healthy and were nnittacked by any kind of mould. It might be 
worth while to note here that when a dead seed i< pnt for germination 
in wet Sind, it gets at oacc attackel by some kind of mould or other in 
a couple of days. It was assumed from the fact that no moulds appeared 
that the secd^ were not .dead in any case, but Uiat some e.\tcrnal cause 
was hindering the gerrainaliOD. On tho lOlh of November 1010 two 
seeils were notice.1 to ba>e sprouted nod later on in December, some few 
more were found to have gerraioateil. 

This sort of re«ult led n« to resolve niw)n undertaking a regular 
investigation of the peri(xl of vitality and the germination cnpacity of 
•ja.'ja.’ja.tftjil.a. Xht ‘Aw. ■swis tiA 
first sample led us to believe that perhaps the thick testa of the seed 
might bo hindering the penetration of moistnre to the embryo within the 
seeil ju't 03 is often found lo be the ca«e with some so called 
**hard” legnmiuons seeds. 

A fresh scheme of e.vperiraent3 was soon prepared and a regular 
investigation of the germination capacity and the period of vitalitv 
was nndertaken. The first sample of the new series from the Ganesh- 
khiod Ganleas was received at the laboratory on the 31st of Jannarr 
19U. The seeils from this sample were pat for germination in a 
specially prepared and sterilized flower lot. Since then fresh samples 
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have been re^larlr received at intervals of eight to ten dajs and 
pnt down regnlirly for germination. But the results obtained till the 
first of March were very disconraging. Jfot a single seed was fonnd 
to be spronting. 

Owing to want of space Uua experiment was then discontloned in 
the laboratory and it has been carried on since that time in the 
Gaue'hlbind Botanical Gardens. 

The resniU of the seeds sown from March IDll and also those 
so^Q before March I. e. sown in September, November and Deceral>cf 
1910 are tabnlited below. All the seals ( except where it is mentioned 
that they were fresh ) were collected lo 1910 — from Jannary to May. 

Tliese experitaeaU liaie been thus regnlarly made from March ISll 
to the end of 21arcb 19112. From the tible the following conclusions 
can be temporarily drawn : — 

(1) The gernunation capadty varies according to tbe season of 
the year. 

From March to the end of May ( sHajmer ) tbe percentage of 
geTmiaatma varies from 8 to ItS *. average may be taken as 12 and tbe 
I>ericd of germination u 30 days gradually decreasing to 9 days. 

Baring the monsoon (Jane to tlie cod of Aagu»t) tbe percentage 
vanes from 52 to SS, the avemgo being O'). I’eriod— ll to 23 days 
except in the ca«e of Ceylon, a foreign vanefy, which took 42 days. 

From September to the eud of Oclol»er tbe percentage Is very low 
namely 4 to 12 } period is from 15 days to some months in many 
cases. 


In November when there were slight showers the percentage 
again increased, say from 12 to 40 — period 1 to 23 daye. 

From Beeember to March again tbe percentage of germiuation 
varies from 4 to 20 except in one or two case*, and period increased 
from 20 days to montlis even till June. 

This shows that the best and safest season is the beginning of the 
monsoon. 

(2) Seeds retain their vitality for a long period in the soil. 
Tins is dKiTlroin the inslatFCts. 5t>percent seeds sown in August 1911 
germinated in June 1912. 

( 3 ) Fresh sown seeds germinate a little earlier than dry seeds. 

The seeds used above were not from one tree. They are a mixture. 
As tins experiment is being oontinael again this year we hope that 
more complete results will be obtained next year. 
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A Kote on Co-operation as Measure ot 
Famine Insurance. 

BT 

O. K« Devdhar, 

Semstg of lodis Sociely. 

tljat the fumioe lo Onjaratb and Kathiawar ia fortanateij 
%{caded and has iKCOme a matter of past histofj, its lessona are 
occupying the niinda of Boinothoaslitful and earnest men who have 
the interests of Indian agricnltorists at heart. The recent famine was 
mainly a fodder famine ; and one of its raluahle lessons is tbs condi* 
tion of preparedness to promptly deal with the sUn itiou created hy the 
total f iilnre of crops and the consequeut scarcity of fod ler supply. This 
qnestion of readiness to fight out sacb a famine by siTording assistance 
to agriculturists in the shape otfoJ ler Of money to purchase it, from 
the moment the signs of an approaching^ famine become imminent, 
centres round the eternal problem of lunJe to be utilized for the purpose 
of either storing largo quantities of hay reidk for immediate use or for 
the parpuae of heli'iog the agrtcuUarists with mojey grants to meet 
their vnrjoiis wjuts during the ppriod of etrC'S. i'o ucLie\o this end 
two or three schemes have been projoacd. Broadly aptiking, they are 
based upou the principle of eecutiug some bort of lumiue iusiironce. 
Without, however, entering Into any examiuntioii of the merits of these 
recommendations, let us aak ooraeUes the queation whether we co- 
operators h.a\e any scheme to prepoae, culuilaied to promote the same 
object; and thii note is written with a view to attempt au auswer to 
this question from the stand' jioiot of a co-operator. 

Any scheme which has f«r its imroediate object the granting of 
facilities which the agriculturists as a clasa 60 bvily need, patuculatlf 
in ludii, to tide over the evil efiVets ofa famine must be ktsed npon a 
fouuJatiou that will develop scll-reU-iuce, seuse ot responsilility thrift, 
and fore-ight on the jiart of the ngriculturiats and that will organize 
theiicwi’A. •efl&.yttA'RAV'a.w 

oud abiding lu its results. The history of agriculture in all countries 
wijere it has proapered under moderu louditious baldly points out to the 
fact that co-operutiou has very largely buppUed these needs; and, 
while giving the agriculturists a comparatiie immunity from the evU 
eilecU of lamine, it not trom fumioe itself, it is co-operatioa alone 
which has put the agticultarul iudostry on a sound economic basis. 
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Tbere is no industry which is so mnch exposed to the fresks and 

frowns of seasons as the industry of agricoUnre and this great element 

of DQcertainty enters so 1 irgely into the prospects of agricntnre that its 
position in a country like India is tcndete'l very precarious owing to this 
and several other can'Cs. A famine is far-reaching in its effects. It 
affects most of the industries in a country, in a smaller or greater 
degree ; bat the oiie that snffers most at its hands is agricuUnre which 
forms the bed-roik of nnmeroos iudnstries and many indu'^trial and 
coiumcTfial activities. Though Oie ravag/s of famiue jttrnlyse for a 
time uuUiatnat fabric of a country, it ts agriculture thit receives the 
haplest tilow ou uccount outs tOMiurcw which are already \ery meagre 
beiitg exhuistol aud because ef 'ho cremt of the ngnciiliurists having 
sniik very low. It thus Likes ngriciilture very long to reioup its lost 
strength .ind \itaUty If, thcreloce, theso daug'-ts are to bo averted and 
ngnculturtst' are to bo re-cued from this element of uncertaiuty of 
pr<wpei.t«, we mu't tliinkof m<-a*ares of in-uring agricaltore against 
famine, and the most effective measure of famine insurance m the io« 
terests of ogricuUnre is, m my opinion, the organization of Co-operative 
Credii Societies. 

It is ])o-sihle that at one time or another some portion of this 
vast Indlm contiuent mvy fiud lUelf m the grip of fimioo or scarcity of 
food. Cut With the nJvauciug tide of modern induatriuli-m it is re- 
freshing to note tlu the rigour of fimioe at the present time is consider- 
ably mitigated. Moreover, theduly mcrewng meiiis of traDsport of 
fodder ami grain to feed the cattle and hninm beings in the fimioe- 
fctrii-ken sirea-. Lave lemoved many difficulties in the patli of the poor 
agriculturists whose eole need now is the supply of cheap money for the 
purchase of gr.iiu and fodder, which, as a rule, are available “at a 
price no longer affected by loc.ll scarcity but regulated by the market 
price of the food la the great dutiibuting centres plus the cost of 
conveyance to the place wWe the scarcity e.vists.” It is one of the 
functions of co-opcratioa to enable the agriculturist to secure cheap 
money by crgauizing bis credit. Mr. H. Dupernex, I. C. S., in his 
admirable book 'People's B^nk for Isorthem India" treats of the 
relation which Co-operative Credit bears to famine, lathis connection 
he observes as follow : — 

ITow tkvt India possesses every facility of transport and conveyance 
for moving her food stocks from place to place wherever scarcity exists, 
famine may be said to hare entered on a new phase. The orginization 
of transport is complete, the next step is the organization of credit. 
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The more a ronntr} engages id commerce, the more its wealth ac- 
cnmnlates, the better able it is to withstand the shocks of famine. 
Industrial development is intimateljr connected with a properly 
organised system of credit. If it » conceded that famine is to a great 
extent the result of the dependence of the great mass of the popolation 
on agncnltare alone, that some of the worst evils of famine may be 
removed by the establishment of other indnstries, then the first re- 
quisite for attaining the litter desirable ot^ect is by fostering the wide- 
spread institiitioB of popular banka. ” 

The Indian Famine Commisrioo's Report of 1901 disensses both 
the rnrative and protective or preveDtivo measures of famine relief. The 
third or the last part of this valnabte document is devoted to the 
consideration of protective remedies in the scheme of which a distinct 
place is assigned to the formation of agricultural banks. The Com- 
mis«ioners say : — 

“ We attach the highest importan-e to the establishment of botho 
orgauixation or method whereby coltlrators may obtain, witbont paying 
usurioQs rotes of interest, an d without b eing gi ven undne faeilltlea for 
incgrriog debt, the advances ucccisary for carrying on their boamess. 
Agriculture, like other indnstries, Is snpiioned on credit.” The whole 
of the Section 4tb of this Part is dorot^ to the definition, principles, 
obpicts, and the working oC these agricuttorol banks or what we now 
call Cooperative Credit Societies. In dealing with the comparative 
merits of State Aid, tlie Commissionera observe as follows t— 

“ Put even the fuller measure of State Aid in the shape of ta^ati 
loans, which we shall recommend, will go bnt a small way towards 
removiug the difficulties of the whole class. Ooveroiseat cannot 
possibly finance all the cultivators of a district, still less of a profince. 
In the establishment of Mutual Credit Associations lies a large hope 
for the future of agriculture m India ; and from the enquiries we have 
made there is reason to beUe\e that, if taken up and pressed with 
patience and energy, such associations may be snccessfully worked.” 
After dwelling tvt some length on the detiiU of their working, the 
Report of the Famine Commission goes on to say : — 

“ The above is only n brief sketch of the principles, organization 
snd object of village banks founded on the Raiffeisen system. It 
appears to ns that there is in every province, which we have visited, 
n wvle scope for the establishmeDt of such books ? some have been 
already established in the Korth-Wwtem Provinces and Oudh. In 
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Bome provinces the hope of sacce*sfal TrorkiDj is better than in others, 
but everywhere there is JastiBcatioin for an effort. No donht snch honks 
may, in the commencement, meet with opposition from the money- 
lender who already occnpies the field, nod they may also meet with 
Bospidon and half-hearted snpport from thwe who do not understand 
their prmciples. Bnt Indian native life presents ns wjth instances of 
co-operation for mntaal benefit, nnd the principle which underlies the 
Baiffeisen system is not really foreign to the tLoaghts of the people.” 

It will be clear from the foregoing paragraphs that eminent 
advocates of co-opsntion have shown the potcucj and efScMcy of 
co-operation as a measnre of fimine insnrance Mr. Dnpemer has 
dealt with the sohject at great ld'‘gth nnd Sir Frederick Nicholson, 
whose name is very familur to Indian ccMiperators hy the “MonnmenLil” 
volumes which embody the results of a mo^t piinsUbng lu^oiry and 
study of the theory and practice of co-operative credit in Europe con- 
dneted by him, served on the Famine Commiaaloa of 1001 and has 
fully explained bow co-operation prepares cultivators to cops with the 
fandne. TTolff, who U the greatest eiusUag antbonty on co-operation, 
while discnssing the argent need of teaching ibe “debt-hardened” 
rayats how “ certainly to Indii Co-operative Credit promises to prove 
a boon ” remarks that “ in rnril districts its need U great ruing from 
time to time to iht point cf famxrc'' Thus the testimony of these 
three great antborides in co-operative nutters is ample in my 
opinion to convince os of the power and n-efnlness of li nkin g co- 
operation to agricultnre so as to gradcally free the latter by means of 
the former from the havocs which a year of famine wor^ upon the 
agricnltore of the land. 

Granting, therefore, that the organication of co-operative credit 
is an effective remedy to achieve the object we co-operators, have in 
view, the nest qnestion is : \Yhich b the be't time to commence that 
work? Considering the state of ignorance la which we find the vast 
majority of OUT masses at the present moment, and considering' also 
their condition of ntter dependence upon the village bonniah, the** work 
b bound to be very slow. The popolar adage that “Rome was not 
built in a single day ” will literally prove tme in this case. The 
present, however, b the best time to give onr thought to thb subject, 
particularly when the famiue-strikMi people Lave emerged out of their 
tiDobles with the lessons of famine quite fresh in thdr minds. 
Mr. Doperatr has to make the foUowing recommendation in thb 
connection. He svs 
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“ Bat sT^tem of crrfit i^not tobc created in a day; it requires 
Fereral year«’ Trort to organiie on a fitting scale and, if reliance i« to be 
placed on an organired system of credit as a means of combating famine 
in the fatttre, it shoald l*e taten in baud doting the sea'Ons of compara- 
tive plenty that n-nilly intervene l^tween ta'o famines.” Moreover, 
there 13 no rea«oa to de«pair. Mr. Wolff, who i« so very searching in 
ids examiaat'cn of the methods and re«nlts of co-operation, sj»eahi in 
very app-ecntive terras of the achievements of the fir-t fnnr years’ 
wortng of the-e societies in this coontiT ( when there were only "(.>05 
sodetie'* eri-ting) and erpre^es not only sati-faetion, bat even snrpri'e 
at thi« great p ogrC'S made by the ro-ope*ative movement in India- He 
says ‘‘Th.at i' a record which has no where yet b*en eqnalled within tJ e 
veiT hr-t stage. The ela'ticity shown by the co-op-ratire credit 
pre-ents a striking contrv't to thff stagnancy dUplayed hy the taitti 
bn'ine-s.” Ltaiting however, to the ^tapeoJoJ< amonnt of work that 
hes before the Indian c-o-operatrci. we have no rev«oa to feel oveijoyel. 

At this stage it may be asked that the theory sonnds well bat has 
it answered well in practice ? To this I reply in the afSrmative by 
taking my stand on the re-nlu actnally secured l>otb in We*teni 
countries and aUo in India. Cooperation has prove) a veritable 
bles-Ing b ith daring the perioi prior to the famine and so al«o during 
the penoi of fvmiue la two different d.recti{na. It has increased the 
staying power of the agrienlturi'ts who are the fir-t to fall virtims to 
the evils of famine; .and secondly it Las enhanced their credit by 
populan-ing it. The lleport ol the p'weedtngs of the Eagli-h f3oQg^e^s 
of the iLtemalional Co- iperitive -Mliance held in 1910 states that by 
the end of lOO** there were over 91,033 Co-ojierative Sodetie< in lo lead- 
ing countries of Eiiroi>e. Of the^e 20 per cent were •li'tribntive 
Societies and nearly 00 per cent nia«t l»e those that btnefitted the 
agncultnral das«es. m a Twietr of way*. The figures relating to 
Germany fllone, will lie fboud very intere-tiog. Oat of a total of 
26,852 Oj-operaiive Societies in Germany io 1905 oon«isting of a 
member-hip of 4,105,602 there are 2U,al0 Cvi-ope rative Societies 
serving the Tjral popalatioa and bearing the proportion of 75 per cent 
to the total number. Of these latter 10,094 are Credit Sodeties with 
a membeftihip 'of 22,02,949. Mr. Wolff says that “In Germany 
alone, la’OOOS, 91^^ bank* ofthc Schnlie-nelitZffCh type only dealt ont 
in advance* ol \ arions kllld^ the Lnge snm of .£175,0 'jO,OOo which 
has in this way been made to in commerce, industry and 

B^cnlture, purchasing raw materi^ and paying wages. The eum lent 
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oat ia the same year by ahoat 17,900 Ochoperative banks registered in 
Germany reached altogether the hoge figure of nearly £ 240,000,000,” 
which in Indian coin means 3G0 crores of rnpees. 

Considering the growth of agricnltnral co-operation in other 
coantries, it can he easily seen what a gigantic stream of wealth is 
made to flow into the channel of agricaltaral derelopment. If one 
wants to know whit the condition of the agriculturists without this 
side of co-operation bad been in these countries, let the pages of 
German and ItiUan history dealing with the condition of the peasants 
in these coontriea in the early fifties and sixties of the last centnrv bo 
perused and a moment’s reflection will co’irince the reader that co- 
operation has cot onlj been their ealration bnt it Lis proved a real 
resnrrectiou. As regards India tie Lave the following interesting 
figures. Daring the year 1910-11, wo had in all o,432 societies 
showing an lucre ise of 2T0 per cent over those of 100& consisting of 
3,14,101 members and with a working capUal of Rs. 20,070,993. 
We iu Boaibiy, however, are very backward hiving to-cliy only 3GS 
Bocieties consisting of 29,419 members and with a working capital of 
Rs. 32, OS, Oil. The rural societies in India namber 4,9jT with a 
membership of 2,35,973 and these have a working capital of 
Rs. 11,018,303. All this money courses into the veins of agricaltaral 
occQpations folio ved by the members of these societies and supplies 
their immediite wants by grant of money at mncb cheaper rates. To 
tLatextnt their staying power b improved and their credit has been 
aogmentei. Thus, to some extent the position of Indian agricultore 
is strengthened. Having regard to the needs of oar vast cultivatinf» 
population, though, thb is very small relief. Still it b a matter for 
soms satisfaction that a sound beginning bas been made in that 
direction. 

So far an attempt b made at sbowJng bow co-operative credit can 
work as a preventive or protective measure of famine insurance. 
Coming more clo'cly, however, to the time when the cultivators find 
themselies actually in the midst of a famiue it b not dUficnlt to point 
out how co-operatioj bas stool them in good stead. LIr. Dnpernex 
ob'crves that “ Ihe niilily of an organized system of popular credit 
in time of famine b one that has been abmiJaatly demonstrated by 
the working of the itailTeisen banks in Germany daring a vear of 
Ecaraty and by that of the popular bants ia Italy dnrLg times of 
depression and distress.” Here in Indb, we too have a few tellin» 
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instancea to prove bow members of jso-operative credit aoclcties have 
been enabled by means of theit syetcmatiaed and organized credit to 
procure cbeip money for meeting the needs created by the recent 
famine or scarcity. Mr. It. B. Ewbank, oar present Begistar, drew 
my attention pointedly to the eocieties of the Giidag Talnlta in the 
District of Dharwar. This Talnka Buffered severely from the famine 
of fcnlJer as did several other districts in Qnjirnth and in the Deccan. 
Unt of the 33 mrd societies id the Dharmir District, 21 Gadig societies 
have raised altogether Rs. 30,3901- fmm members, Ra. 22,933/- 
from non-members, and Ra. 15,000/- from other societies up to March 
31,1913. Resides these loans 13 of these societies were gntited a 
total loan of Rs 69,500 by the Bombiy Central Co-operative Society. 
This brings file total of their loans of Rs. 1,17,823/-. Uow I ask 
would these BgrlcaUnrlsts have, dnriog tbo time of the famine when 
thei( credii in the market is very feeble, got such a large and cheap 
anpply of money in each a sclf-reipectiog and self-reliant manner 
if they had nol coma together and groopedtbemsebes as co-operators? 
I for one do not think so. Again, in Gujamth some of tbe rural 
societies in tbe three fatninc-aifected districts of Ahmedabad, Koira, 
nod tbo PanchmahaU on the strength of their ro-operattvo character 
could get 60 me ai-istaucc from the charitable Patamo Relief Agencies 
like tbe Central Famine Relief Cbinmittce and the Wadia Charities 
in Bombay. Beridei the Bombay Central Co-operative Bank granted, 
them loans at 7 per cent for tbe purchase of hay for their members. 
The Wadi I Charities ia recognition of their co-operative basts sold 
nearly to half a dozen societies grass worth about Rs. 1,090/- at 
Rs. 8/- per 1,000 lbs. and made a free grant of Rs. 1,200/- to 
enable small societies, with a portion of this grant as a nncleons 
to build Qp a famine fund, and tbe Central Famine Relief Fand paid 
them a sum of Rs. 1,000/- to enable them to pnrehase grass for their 
members at cheaper rates. Two things stand oat boldly. First tbe 
prmcipal of self-reliance is guiniog a stronger hold on these societies, 
and secondly, their credit 'with ontside financing agencies is assuredly 
growing. 

A stage has now been reached in the development of Indian co- 
operation, when agricuItniisU can be ashed to concert measnres of 
direct utility by providing a Bejaratc famine fund with their societies 
as a means of insuring their agriculture against famine. If co* 
operation is to bo true it must teach Its votaries the lesson of foresight. 
In Enrma, Cattle Insnrance Societies have been a success and there 
is no reason, therefore, why famine maarnDce funds to be boilt by 
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societies or onions of societies shooM iwt be snccessfully started. If 
each society, instead of beeping o store of bay i» readiness from year 
to year, makes it a coniition that every member will contribito 
one rupee to form a separate famine fond and if to this fund the society 
will add 1/10 of its annnal profits and invests the Kirao at 5 per cent 
with the Central R.\nk to be utilt 2 e«l only during the time of famiiis, 
a sulEdeat amanut will be oaaUy avaUable for famine purposes in 
this way An average society with a membership of 60 and making 
an annual profit of Us. 200 will easily have, by this method, in the 
course of ten years, winch is generally considered to be the intervening 
period between two famines, ft smn of Rs. 750/- as n result of co- 
operation conjileil with thrift. Again this readiness and foresight on 
the part of the members of tUese societies will enable them to procure 
sufficient and cheap loans without depemling upon the sweet mercies 
of the village suwear with whom their individual credit is generally 
shaken This, in ray opinion, is the real solution of the questioo of 
famine in'nmuce lu favour of agricnlture, and co-operation alone will 
afford the ngricnltaruts the help and the relief which they so sadly 
need both before and during the period of famine. “ To sum up," 
in the word of Mr. Dopemos, the reUtions of credit to famine, we 
claim fifat, tliat with an organized system of credit, the village 
co-sharer, the better class cnUifrator, the struggling clerk would all be 
better able to stand the strain if f.imiliarity with credit institutions 
had previously taught them the lesson of thrift, nnd if, when the real 
pinch came, the dojrs of such an institution were ready to open for 
them and provide ms-ans for enabling them to tide over the worst till 
the advent of better days.” 



A Short Note on Cattle in the Eatnagiri District. 

BT 

M. ri. Padwekorf B. Ag. 

f BE breed of cattle kept in the Ratnagiri District has many 
peculiar characters. In general appearance it resembles the 
breed most commonly employed OTer the Konkin ( Konkani ) but it 
is also known as Burati ( Khali ) partly owing to the small size of the 
animals. The bullocks and bnll-baffaloes are, as elsewhere, used for 
plongha and carta, while the cows and shc-buffaloes supply what little 
milk the people want. 

It IS difBcnlt to describe the pecoltarities of this breed, the email 
size and the activity of the animals being the features which are usually 
moat noticed by a casnal observer. The colonr varies, but white is 
rarely fonnd. The aniinils are about three feet high and six feet long. 
They are docile and can be easily broken in to use. The prices vary very 
much but on an average they are 

Bullocks from Re. 20/- to Rs. 60/- 

Cows „ Rs. 10/- to Rs. 30/- 

Bnll.buffaloea Rs. 20/- to Re. 40/- 

Baffaloes ... „ Re. 30/- to Rs, 70/- 

The variatiou of price is mostly dne to the form, etrnetare and bnild 
of the animal, but depends also upon its docility. In the case of cows 
and ehe-hnffaloes, milk yield is taken largely into consideration at the 
time of purchase. 

The supply of the animals is limited owing to eome extent to the 
wantof fodder and good grazing fields. Some of the poorer cnltivators sell 
the animals to maintain themselves in the hot season and bny them in the 
monsoon when they borrow money from the money lenders. The animals 
bought under such ciscamstances are, of course, usually inferior and 
can do vary little agricultural work. BalUbuSaloes are not generally 
bought by the cnltivators except by dealers in cattle who are known on 
this side as Bedkari ( ). They buy the buffaloes for a very small 

sum and sell them in the higher lands side. The bull-bnffaloes though 
osefu] in dragging heavy loads require very liberal feeding, which an 
ordinary cultivator cannot afford to supply. Another nse they are put to 
is at the time of transplanting nee seedlings. There is likelihood, how- 
ever, that in the near future their nse will be much increased as better 
cultivation than has hitherto been the rule is adopted. Another reason 
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for tbe neglect of baffalooe is that they work alowly. The implemonts 
at present in use ore light and hence a good deal of time and energy arg 
wasted if haffaloes be yoked- 

People as a general rule do not import cattle of a belter quality as 
the cUmato does not anit them. Besides they do not got their natural 
fodder. Even in this narrow tract four kinds of variation can bo 
marked. 

( a ) Cattle nurtured on fodder grown on sandy soil. 

( b ) Cattle nurtured on fodder grown on laterito soil. 

( c ) Cattle nurtured on fodlcc grown on black soil (Trap). 

( d ) Cattle bred in hilly tracts- 

The variation is duo to the value of the fodder. The fodder grown 
on black sod is fit eupccLor to that on the sandy sod. The cattle bred 
in the hdly parts of tlia district are particularly hardy- 

There are DO special means of breeding cattle. When the cows or 
buffaloes let out (or grazing come in beat they are served by some 
wandering male of its class and benco the off*$pring tends to be inferior. 
In some places only bulls and bull-buffaloes are kept for breetling 
purposes and they are allowed to servo any female cattle for a trifling 
fee which does not ordinarily exceed a rupee. The question of cost is 
the only matter tikco into considentiou in nonrishiog ench aires. The 
expenses of keeping a breeding bull in good condition will appear to be 
ronsiderablo, but I cannot help thinking that the result of doing so will 
more than coropcnsale for the trouble involved. Another point deserving 
notice in this connection is the nnrsiog and feeding of the calves. 
Gcnemlly calves are not allowed to suck euflicieDt milk at the teats of 
the mother, and hence as they get uo other food, the mortality among 
them is very great. The adequate feeding or nursing of calves is almost 
entirely neglected. Further, os the male calves grow up, little regula- 
tion of breeding from them takes placo, and they wo not usually castrated 
until nearly full grown. 

There are grazing grounds attached to some villages but the area is 
not usually sufUcieut for the village cattle. In villages where such 
grounds are not available the people send the cattle for grazing in their 
own fields if possible or in their neigbboor’a fields on payment of certain 
fees. The fodder grasses available in the Khtd talukaCiu which I 
write) consist of s— 

ilurga grass, Mhatari C/iufyu, Kaiwin Ehatgan, Gonden 

Bhatgan i. c., Pagan Ttkali, Uirhat^ Putni, Bardt, Argadi, Pati &c. 
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They are also fed with Naglt grain and rice straw and banlms of 
piiUes if possible. Most of the grasses mentioned above are conisdered 
to liflve little nntntive value. The supply of better and more nutritive 
toidergrasses is an urgentneed. Silage can be made with much profit 
as there is a great scarcity of green fodder in the dry season. 

In towns it is not possible for any bat the wealthy to keep cattle 
for milking purposes. ‘Whatever milk they want is supplied to them 
b\ the inhabitants of villages round about. The milk is nsnally heavily 
ad ilterated with water, but, id spite of this, it is sold at the rate of five 
to ten seers per rnpee, each seer weighing 80 tolas. The milk producer’s 
expenses amount to from fonr to eight annas per head of cattle. 

When the milk given by cows begioe to decline, the poor men who 
cannot conveniently maintain them sell them with the calves at reduced 
pr.ces which are osually about half of what they woulil otherwise have 
fetched. There are a class of dealers who make o speciality of baying 
sn h cows. They maiiltaui the cattle till they calve, when they are 
sol I so that they get a profit of about thirty per cent at l^ast, exclnding 
tbj elder calves, which may be reckoned as profit in addition. They also 
pnrcbase young cnlvea or weak cattle to which they give proper feed and 
later on eell at much higher prices. On an average the dealers got more 
thin 20$i profit. 

The essentials of a goo I cattle farm are extensive grazing ground*, 
go4 water and foo<l supply. The farm most also be at a convenieDt 
distance from some big town for procnnng the nccesnry supply. It is 
very unlikely that sneb a place can be found in Ratnagiri. In fact, I do 
not think that tlus district can ever become a great cattle country. The 
absence of good grazing grounds in this tract has long been felt. This 
IS partly due to tenure in this district, and consequently in the 

absence of tbe provision of public grazing, it seems that even sacb 
fai ilities as in other directions tbe ilistrict possesses cannot be fully 
utilised. 



Sayings and Proverbs on Agriculture Trans- 
lated from Various Vernaculars. 

ET 

B. R< Bbadkemkar, B Ag 

JTTHE following Eayings an<l promba iLow the overpowering de* 
^ipTpendecce of agricnllnre oo the nuntall and the popnlar beliefs as 
to what varioni natural phenomena foretell in respect to the rainfall 
and other featorea of the weather. 

1. If clouds with their wealth of waters fail to poor on earth, the 
plongber^d plongh and the cien^s sturdy team will be no more. 

2. Even Mahadeva ( the Qod Sbiva ) does cot know when it will 
ram or when child-birth will take place. 

3. If the sky fail, the earth will fail and chanty too. 

4. The crop that is not rained on and the child that does not iee 
its mother’s face will not live. 

Q. Heavy rain is not attended with cold. 

6. Uoin thrice a month is desirable. 

A oootmnoas drizzle is preferable to heavy rains at btervals. 

5. A drizzling rain brings attack of condactiie insect pests. 

9. A large halo round the son foretells rain dcring the day time 
and also forebodes famine. 

10. If a rainbow appears in tbe east in the evening or in the west 
in the nibmiag, it will tain. 

11. A red sky m the raorniDg feven in the rainy season) fore- 
tells failnre of rain. 

12. U the detoiag sky be led, it will min in lbs Cpcean. 

13. Bed clonds at ennset foretell early rain. 

14. The moming clond, tbe gntbering together of asses, and a 
sonthernly breeze in the evening are signs of no ram. 

15. If the clonds disperse ( in the rainy season ) lend yonr stored 
seeds at interest. 

18. Homier io the mommg, o hot boo at oooo, aod clooda io the 
evening are fore-runners of ram. 

17. Instant rain follows wind belonging from all aides, 
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18. StroDg wind foretells nio, as excessive familiarity begets 
enmity. 

10. If the south wind blows ia the rainy seasoBi sell your bollocks 
and pnrchase sheep. 

The following few sayings and proverbs indicate the relation 
between insect pests and rain, 

SO. A large swarm of white batterdtes foretells heavy doods. 

21. llain ceases when wloged white ants appear. 

22. Excessive rain follows, if white ants take wing in the 
evening. 

23. If ants move to high groond with their eggs rain will follow. 

24. If the dragon-fly dies low, it will rain without tail. 

25. If most^nitoes be active in the evening, there will be rain. 

2i. If frogs croak rain will follow. 

2". If the cnh crawls, the country will dcutUh, 

The following sayings show fore-casts based upon the occurrence 
of lightning and thunder. 

28. £he more the Ughtniog, the heavier the rain. 

29. A barking dog seldom bites, and a thundering sky seldom 
rains. 

30. Thunder in the hot weather aod lightning daring the rainy 
season bring heavy ram. 

31. If there be thunder in the rainy season and lightning in the 
hot weather, there will bs no rain, 

82. If it rains on a ijaiurday evening, crops will be free from 
disease and be fruitful. 

The followiag sayings and proverbs show the necessity end the 
importance of tillage, manuriog, irrigation, and weeding in agri- 
culture. 

Tillage. 

1. A girl not loved by her husband and a crop on onplonghed 
land are useless. 

2. If the sod be ploughed to the consistency of batter, the yield 
will be a mountain heap. 

3. Better plough six times lo a hnndred days than a hundred 
times in six days. 

4. Ploughing can do what manuring cannot. 

6, pefective ploughing cannot be made up by manuring. 
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6. Sow tHck and ploagh deep. 

7. Plongh for depth instead of breadth. 

8. He will be tired of ploaghing who depends apon the dewfall. 

0. If soil be allowed to dry after plonghing, the yield of grain 

will be doabled. 

10. Ploagh with a pointed edge and level with the broad face. 

11. Regalate the aise of the plough by the strength of yoar nrco 
and that of the stilts by the length of yoor legs. 

12 . Po not plongb so 03 to cntthe grass. 

13. Wet land ploughed seven times and seed dried seven times 
can withstand drought for seventy days. 

Manuring 

14. A field without minare u like a cow without calf. 

15. Worshipping God and manuring the field will not be withoat 
reward. 

10. BeUtives will not be as serviceable as manure. 

17. Crops without manore areas worthless as a fiower without 
scent. 

18. As the rubbish heap rises, the ryot prospers. 

19. A field untrodden by ebeep and a maid without a busbacd 
are of no value. 

SO. One kind of soil is manure to another. 

21. The foot of the sheep is of gold. 

Irrigation. 

22. Crops withoat water arc just like uuoiled hair. 

23. Water and a thief should be secured at any cost. 

24. Do not attempt to water a field except by natural flow. 

25. If yon take care of the well, the well will take care of your 
stomach. 

20. Sink a well where there is on Aot-hill. 

27. In 0 sandy slralnm, the deeper you bore the deeper the 
water. 

28. Though you allow shade, allow no water to stand. 

28. Itiseasiertocondncttbedatieaof n Tabaildar (Hamlaldar) 
than to dhtribnte water. ^ 

Weeding. 

30. Hoq your standing crop, rather miss sowing in the scajon. 
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31. Maanre tbe field till the crop begins to enr and weed it till the 
ears are ripened. 

32. Uoo who weeds thoronghly has a treasare. 

33. Deceitful hearts and fields foal tritli weeds will never thrive. 

34. A field overgrown with ifanali grass and a man who opposes 
his king will not thrive. 

35. The hashand of an unmly wife and be who cnltivates a field 
full of Ilartali grass will be rained. 

36. A bouse with a harlot and a garden with Tadana (a kind of 
weed) go to rum. 


Further Observations on some Drought 
Resisting Plants of the Deccan. 

BT 

G B- Patwardban, &c.> 

Suptnrifendcnl, GanesUhhd Bcftinieal Gardens, 

ffN the Poona Agricaltarat College Magazine, Vol. Ill, No, 3, page 
4 200, preUtuinar; observations on the eobject of droQght resisting 
plants in tbe Deccan were recorded. Tbe plants ennenerat^ there were 
classified into two sections— Section A-representing such as had com- 
menced to eshibit signs of distress even at tbe outset of a trying season- 
Section D-contaioed those which seemed to fare mndi better under the 
same circnmstanccs. Since then, to tbe time of compiling these resnlts 
( Jane 1912 ) no fewer than twenty-eight to thirty completely dry 
weeks have passed away. It is simply wonderful how some plants have 
successfully witbstooil the ordeal of sach a dry season, the plants not 
having received any hand-watering or any of the recently studied 
cultnral operations for the preservation of water in tbe soil. 

The same limited tract as was mentioned before, was observed in 
the last week of May and the first half week of Jane, 1012. The 
result of tbe observattoas is as follows : — 

Many plants of the A list, with some exceptions, have completely 
disappeared, while a greater nnmberof resisting plants appear in B 
list. The percentage of survivals is twenty and twenty-eight respectively. 
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I giro bolow dctiiled notM on each of tbe plant'? aa recorded in ray 
note-boot. 

Plants tchich sunited from A Hat. 

(1) CTO^^ta.~Tliw \Ta3 previously n very stunted plant, 
only an inch higli alwve groancl in some cases and in others the 
iiidividinls sprea I on the groan i covering it to a distiaco of nc irly five 
inches alt round single jdwts. Tbo mixiraom depth to which each 
phiits sent their roots wis np to OJ inches. Tho leaves were partially 
curled back. 

(2) Baufunift lomi ntosa 

( 3 ) Plnmend, ncutt/oUa 

( 4 ) WrKjhtia tomentoaa 

( 5 ) yijctani/n 1 nrborlnatia 

( C ) i)roi<jlu)n intheum 

(7) Conaa Strong plants only lived of the end of tho 

Bcason. 

Plants Jrom D list^ 

( 1 ) Lamea mudiculia.—^lhU looked very meagre, leaves spreid- 
ing, dirt coloured, stimulating that of tbe soil tindcrncath, with white 
midrib and spioesceot raargens. 

(2) P/njllanthas inarfras-patancnsie.— This spread on the 
ground to a distance of 10 to 12 inches and the main root was as deep 
as lOi inches. 

( 3 ) Tridai procumiens . — This is now a thin and very emaclitcd 
"plant flowering abundantly. 

( 4 ) Corchoraa inloculnria , — ^Ihc plants collected aro Id inches 
high with 3 to 4 branches or atenis, luviog 28 pods. Tho scvds are 
ripe. The plant is growing quite well so far. 

( 5 ) PhjMOsia pi/n/«a.— rather weekly plant spreading widely 
on the ground with no loss than nine inflorescences in n stem of scarcely 
10 inches long, each inflorescence hearing 3 to 4 ripe pods. 

( 0 ) Tephrosia purpurea — ^This is the only plant which maintained 
its full greenness and health during thU drought and cau be depended 
upon to persist in the worst times, If any material of economic use is 
derivable fconx it. 

( 7 ) Dodonea tiacoaa.—lhls is a common hedge plant which 
also maintained itself through, in some very dry silaations, this also 
had commenced to show distress, 
c 


Stroug plants only lived to the 
cud ot the season. 
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{ 8 ) Arg>jrea cuneata.— 'i These two, eapecially the 

(9) CrgptoBtegta grandi/lora i latter are remarkable for 

( retaioiD" vitality in very 
3 bad weather. 

(10) Guaiacum oj/isinale. — Remaiacd well in aa anwatered bat 
slightly shaded border. 

(U) hcJioerKum pilo»um.--{Ku'ida) The portion above groand 
had all died bat the roots nademeitb were ready to shoot ap on the 
advent of wet weather and so they did in July. 

(12) Andropogon Latoionu — This grass retained vitality in the 
tnfts which had become pressed to the ground. This grass can bo de- 
pended upon to a certain exteat to give some cutting helped in its 
growth by special moistare-retainiDg caltara. Immediately on arrival 
of the rams it formed a turf. 

(13) Cenckrus biJlorui.-^a is another grass which through dying 
at the (op retained vitality In the roots onder groand and grew ap early 
m July. 

Plaid outside lut B A— 

(1) Coceulus ttllosui.—Thii seems a stubborn weed which lived 
well through the year though it did not develop an extended stem and 
branch system in exposed situations. Jt fared well in shade where its 
branches trailed a long way. 

(2) AbuUlon m’ittC’M.—h small plant about 3} inches high which 
could be seen on dry laud at the time. Many plants of this were per-_ 
haps from self-sown seed which bad germinated from the little moistnre 
of this jear’s rabi rainfall. 

(3) CTto/s A grasj which formed under ground strong 

suckers wherein vitality remained, and the plants sprang op immediate- 
ly on the first appearance of moist weather. 



Cottons of Gujarat. 

(OoQlinued.) 

BY 

K. D. KulUornl. 

( Cotton Superttsor^ 2%orthern DtrUxon . ) 

Hhmcdabad District. 

1. Ahmedalad to Palavpur. From Alimcdnbad to Pftlaopnrtlia 
toil is gorad't. Kcar AhmeiUbad itU very sitniUr to that at Nadiad 
wbilo further towards Palnnpnr it liocomes more and more sandy. 

Cotton H grown up as fir north as Si<ll)pnr, tho neighbourhood 
of Ahraedabad growing IJozt, and Knho, while Sidbpur grows only 
Lnlio. Near Pttlnupur no cotton IS grown, because the hod is full of 
white auta and cottou growing w Uctice impossible. Round about 
Ahmedabad a few places have ft clay soil, and even a black soil like 
Snrftt and Nftvsari occ isionally occurs. ( lu these areas tho types soited 
to these places appear suitable.) 

In the area under discussion, the yield of Pozi per acre is about 
300 lbs., and that of Lalto alwut 4u0 ll^. 

Tho hud 13 mostly ocmpied by rabt crops of wheat under 
irrigation and rape seed and cistor without irrig-ition. Tiio w.xtcr level 
is quite near the snrfico between Ahmedibil and P.ihnpur, and so 
does not require a Zoj, and only rt fMci/ffi or haud-lift is used. Here 
the chain pump will do well. The Pulaiipnr neighbourhood requires a 
^os of the Decc.iu type. 

This tract, but for ^Yb^to ants, would have boon very useful for tree 
cottou cultivation, as thercis abundaiice of w.ilcr. Round about JUeLsann 
tbe land is of black colour which will suit Nav^a^i•cottoa. Rico 
is taken as a IZhanj crop in several pi ices where the 1 lud is low or by 
seed making embankraents iu tho loos smdy soils. 

2. Akmsdabad to Idior Hoad. Tho land from Ahmedahad to 
Idaor Road is goradu, becoming more sandy towards lilar. 

Lnlio cotton is grown from Ahmedahad to Naroda, a distance of ton 
miles from Ahmedahad, yernr/w while further up there is no cotton of any 
kind. The cotton is of tho same quility as jBcM/rt Zaiio while Navsarj 
fan he distributed round about SsuroiU and Asarva, 
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The portion towards Pranty near Idar is mostly n«ed for growing 
hajrt, math, barley and wheat. Th« yield of cotton per acre here is 
ahoat 400 lb«. Cotton is not the principal crcp of this tract, and is 
bnt rarely grown here and there. Xo definite rotation is, therefore, 
observed (or it tboagh, as a matter of fact, ii/ri is generally rotated. 

3 Bhandhxika. Ilanpnr is the first place of Dhandhnka Tihika 
we meet, ronnd which -Vrtrtio cotton is being grown. It hag e.vtendei 
largely within the h«t three yeara. 

From Itnnpur on our way to Dhandhuka. thefir't thirteen miles, 
Uay-Tf/ ltd Jfat^o fields are seen growing side by ride, ytathlo being 
greater in proportion towanU Itanpnr and Wagad increasing as we 
approach the thirteenth mile. After that, the neat fire miles npto 
Dliindbnka, pure iro^adisgrown and roimdDhandbuka, wilhina radins 
of five miles, only Uayorf is grown. 

Though it N commercLaUypnre still there is a mixlnre of Lalio 
whemcT we see \\ n^ad in the TataVa, and tkat mixlnre is partly doe 
to the slightly impure seed and Is sometimes made intentionally to 
improve the colour of Ifoyird. 

The soil thronghont is light coloored ** black” like Xitvsari except 
some file thon«acd acres near Dkindhola on one side where it merges 
into ffornt/u, and is very rcteotivc. 

Until the last four years .IfafiSio was toosideted a very heavy yield* 
ing variety titd hence its largerspread but htcly it does not appear to 
have yielded well j and v) for trial ronnd about Itanpnr, people are 
willing to take small quantities of Xavsari seed. 

Xi.ar Dhaedhuka where llVyarf is grown, JCahanmi (Broach 
Deshi) IS not preferred by the people es lloyarf on the whole gives more 
lint than Kahanml. Thoogh U’agad gives only SP-’o and Anianmi So®/# 
and though Aa^onwi lint is valued one rupee more per mannd than 
Hflynrf, yet the total rctnm j>er acre is greater from ira^ati than 
from iirtAftnirti. 

Some years ago the seed of Xl’iogad from Viranigaon was dis- 
tributed by the agricnUoral department in Dhanlhaka and the people 
there are TTilliDg to take that seed froai Iltriptic a plice near V'iwai- 
gaon famous for 11 aylI^/, to sow it ID the tract ronnj abont DLandhuka 
within n radius of five railes. Feople neat Dbandbnka tbmk that 
round about Bh&ndhuka cotton gives more leif than Vayad 

bnt a crop of Kahanrni nnder irrigation, within three miles of 
Uhandhoka, 1 found, was very good and had no each fault. 
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4. Bhal. Beyond Dbandhaka commences the tract called Bbal, 
which inclndes Cholera and where Kahanmt cotton is grown to a larger 
extent than Wagad. As this whole tract is liable to floods the sowing 
of cotton is done in Angnst and the amonnt oi Kakmmi increases, re- 
latively to that of IFizyarf if the rains be good. Here also, light soils 
are always grown with Wagad coilon. I am of opinion that there 
is considerable opening for the diatribntioa of Broach seed in Bbal, 
bat the quantity of see I in demand, will largely depend on season, as 
there are neither wells in that Tahika, wherewith irrigation can be done, 
nor IS the soil snitable for irrigation, as both water and soil are liable 
to be saltish. 

Bat in rare cases under irrigition where water and soil are good, 
the Kahnnmi is satisfactory and the staple is eqnal to that of Siirti 
Broach. 

The sample of KnhanmX in the neighbourhood of Bhal is very moch 
like the LaUo of Banda. 

Mathio as a variety of cotton has some special advantages for which 
its area has been increasing till now. 

1 . It yields better and earlier. 

2. It is picked before the plants snfler from frost as other 
varieties sown in late season arc liable to do. 

3. It can be grown where tho rainfall is short. 

4. It is Oscfnl to mis with Wagnd to improve its coloar. 

The average yield id a good season of these varieties in pounds is 
as follows in different parts of the Taluka : — 


Variety. 

Tnluha, 

Taliiha. 

TaluKa. 


Ranpur. 

VhandhttKa. 

D/'Ofera or Bhal. 

Mathio. 

500 

400 

not grown. 

Wagad. 

300 

•too 

400 

Kahanmt. 

250 

300 

400 


As most of the Bhal cotton is ginned at Amli, the cotton ginned 
at this place brings a better price by a rupee over the Wagad cotton 
ginned at Dbandhnka, while the Ranpur gin being a mixtnre of 
Wagad and ^tath^o is less in value by one Rni»ee even than that ginned 
at Bhandbnka. 

Kathiawar. 

1. Wadhwan. This state grows only and R^arfeottons, 

ps the people are prohibited here from growing I^latkio. The soil of th^ 
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tract is reddish ia places with atones at the surface in many fields, 
while below two feet there is yellow mnram and below that white 
hanbir. 

This reddish tract grows Kakanmi belter than Wajad as it ripens 
earlier and thus suits the shallow soil, while a portion of the state that 
18 of black soil, grows belter than KihiMii. Tbe yield pet acre 

is 400 lbs. of each variety. Some people prefer Knhanmi to Wagad 
for earliness, as it u thus less liable to winter frost and also yields a 
little better in reddish soil. 

The fibre of ^'lAanwi isliVe that of Broach-Deshiof Broach, while 
irayarf IS like the irajarfof Viramgnon. Here the water level being 
nearly &0 feet below the surface, there are very few wells and so no 
watering is given to cotton. Bc'^ides, these wells have not got an 
abnndant supply, even when water is actnally reached. 

3. Wa/ianer- The tract from Wadhwan to Wakaner is rocky 
and even grass does not grow well over mneh of the country. But 
at Wakaner and round aboot, there is large cnltivation of lajri, jotiar 
and cotton, the rotation being coltoD:;o« ar-^<vn. The cotton grown 
here is mostly Wagad zni. much of it is irrigated like the Bavla cotton. 
The irrigated crop yields 1000 to 1400 pounds per acre compared with 
a dry crop of SOO pounds per acre. AVianwi also is grown in lighter 
soils and it yields better than onirrigated Wagad in snob soils. It 
would seem that some portion of the state that is lighter, conld be well 
ntilised to grow 2Iat/ih cotton as that tract being nnsnited to Wagad 
or Kahanni does not get the opportunity to grow the paying crop. 
For the present the state allows only K'thanmi and Wagad to be 
grown, the soil is reddish, roc'liam Wick lind Goradu. The water 
level is twenty feet from the aurface. Irrigated Wagad yields belter 
than irrigated Kahanmi and has a belter ginning percentage ( 35-37“/^,). 
On the Jodhpur side of this state the land is more enited to Wagad- 
The fibre ot irayin/ and Aa/ianwt is very similar to the same varieties 
grown in Ahmedibad and Broach respectively . 

3. ifortt. From Wukincr to Alorvi the tract is mountainous 
and the soil is shallow. Though here aod there, there is some coltlva' 
tion of cotton, the crop is iwor- This tract, I think, will snit more 
for than for Wagad which is now grown here in some places. 

Another portion of Slorii, from Morvi toJetpur is light black 
or medium black and here, cotton and Jowar or cotton and Eajri are 
rotated. The whole state IS almost devoid of wells and so the present 
ysriety is sown. Wagad does not prosper well but remains much 
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slanted and is also liable to frost. If Kahanmi that ripens early here 
in December-Jannary be sown, it will yield better than a dry crop 
of Warjad. The tract northvrards near Vavania is composed more of good 
black soil and it is good for Wagad as this soil can retain moisture 
belter than that near Jetpnr. 

On the whole, cultivation of Mathio and Kahanmi will suit better 
some tracts of poor and medium nature than the present method of 
sowing Wagad everywhere. The eastern portion near Tankara grows a 
little ytatkio bat that tract grows very little cotton of any sort. The 
average yield is 250 to 350 ponnds per acre, while there ore very few 
fields yielding more than 400 ponnds j*er acre. 

The rotation generally observed is cottoa-joicar, 

4. Rajkot. As there is a canal near n.ajkot, the cnltivation is 
mostly of irrigated crops sneh as sngar-cane, wheat ic. bat farther east 
there is the cultivation for .l/hMio and Lalio, Matkio occupying more 
than three quarters of the cotton area. The soil is medium black nearly 
two to three feet in depth, while below, there is generally trap rock. 

As we go further and further from Rajkot on the soatbem and 
western side the land is better. Here Za/i'o was more in cultivation ten 
years ago but now ^atkio is being grown more on account of scarcity of 
rain. 

Here on the canal side Jfar^to also is irrigated once or twice and the 
yield improves by nearly 200 pounds per acre. 

The yield ot^tathio here is 40) ponnds per acre, while the yield of 
Lalto in good soils is a little more, say 450 lbs. 

The tract where Lalio is grown being without the means of irriga- 
tion, away from the canal thb variety is always grown as a dry crop. 
The northern portion of the state is mostly rocky and there is very little 
cultivation. 

6. Jamnagar. Round aboat Jamnagar there is no cotton cnlliva- 
tion until we approach Rajkot but the Talukas of the Jamnagar state 
that are near Gondal are full of cotton cultivation. People here and. 
there near Jamnagar are trying cotton bat the yield seems too small to 
pay. Here Aajri, ^etcar and wheat are the principal crops. The south- 
ern portion of Jamnagar state is in continoation of the northern portion 
of Raj’kot state and so is equally rocky throughout, except some ten miles 
sonthwards from Jamnagar. 

The cotton that is being grown at Jamgodhapur of this state is 
Mathio. The land is medium blackofveiy little depth here, frem six 
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inches to two feet-and no other better variety will grow here. The 
crop rotated witii cotton is lajri. 

fi Gondal. The northern portion of Gondal almost touches Raj- 
kot while the southern portion comes up to Jetalsar. The chief cotton 
tract 13 Jetalsar and Dhoraji where only impure ^fathio is grown exten- 
sively* The land is composed orroediam black soil of from six inches 
to two feet deep. Bajn is rotated with cotton and no other better variety 
can be grown on this soil. 

Near Gondal the same cotton is grown wUh plenty of mixtare of 
Laho- 

In the dry area Jfar/ito with a slight mixtntc of Lalio is grown, 
while in irrigated lands there is more of Laho and less of Mat^io mixed 
with it. I'nre seed of both kinds if grown separately will be belter in 
yield as Ma(Aio in tbedry area will grow well while Laho in the irrigat- 
ed area will yield still latter. Pate seed of yhlhio is available near 
Jonagad. The crops rotted in the irrigated area are lajn and wheat while 
in the dry area hjrt alone. 

I^ear Dhoraji, the coUoo grown is the s.ame impuro .1/atdio. The 
land IS medium black of from two to three feet deep and is emted for 
thu variety. If there be the mean* of irrigatiou Laho under irrigation 
will grow like Basla and will yield moeb better th.au ^athio. 

7. PoTbshdar. PotKmdar » not a tract of cultivation hut of 
stone. It Las got the sea on two Sides while the third is of stone. Only 
one side Forbander to Jimagad bas got culthation and nearer to 
Junagad, cotton is grown. 

The tract from Forbander to Ranvav, up to which this spreads in 
the same direction as the railway, grows 11 ayarf cotton here and jhere. 
The yield seems moderate. The soil where cotton grows here is medium 
black while the rest of the country is very stony. Dajri or jowar are 
rotated with cotton. The tract on the Jonagad side of this state 
grows cotton of the iHatho type and the yield pet acta is neatly 
five hundred pounds. 

8. ' Junagad. The tract from Junagad to Veraval is mostly of 
medium black soil and well suited for cotton except within a few miles 
round Veraval, which portion being salty is not smted for its cultiva- 
tion. In this state the light black stul six inches to eighteen inches 
deep grows Alat/do cotton of very good quality. It has a fibre better 
than Jari and almost equal to Bant in length and feel. 
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If pnro secii of yellow J/rtMjo l>e sapplicil or selecteil by tbe j)eopl 0 
And ginned on Inufl jjiD' for |mrpo»<H, tbe quality will pay for 
tin's extna labour, 

Portiou^ of the Ntafo whero the mmI diop grow Kiinri cotton and 
that crop al-^o is \ er\ goal in yield. It has no miatnro as the mixture 
can be WMly detected and reiuoceh The tract of Jnnagad touching 
Goiidal SUte gn»ws white tbwerel Iff'dio .ml that -eel is being sown 
in some light -oiU in dunagad ate an place of yellow floweret! .l/liM/o. 
I think this '•hiiall lu jtoppel a- tUi- \ anett is spading the quality 
ofgood .lfir/<»i) and It ha- alrcala -pnlel pure IfjMio by nlmiature 
of seeil. So yellow Ifi'dio for lurht -oils an 1 A'lhi/ivu for dry soils anil 
keep np the qiulit\ , if til-* -owing be rotatel, on these two kinds of 
aids, of tlie-e two \ anetie>. The-e wall iiotauix geuecally tvs bath ripen 
atdiflerentdim's. The \ield periacreof Ift'fuo cotton is five to six 
bnndroil pounds per .aero, Joti'n land A»/fi tare the croj^ rotntoJ with 
cotton in alternate year-, whdo uh “fe there is well irrig-ation 71yr< ia 
followed by wUeot »and tlu*n caittoia. 

Roiml-ibsnt .luua-gal city, Ifi'Aio Is grown while nfter some 
ten miles from Jnnagvl southwards ATih'-i a- grown. A« we tappraach 
Yerftw.al ag-am tlioro is Xfi‘At& as has alre-aly been de-crilol. 

9. Dicrriia. From D-ratka to Atanila SUte the Land is sandy 
laam but is oiuela imprognitel With salt aul ouly grows c-astor, lujn 
andd'o/nr and a few other oreps. The cotloj crop was trie! in this 
tract by the State bat it yields not even one hnulrel pounds laoracre. 
It is peculiar to note that while in the Siinat di-trict within a distance 
of ten miles from the sea, the bO't oottoa is grown, while also in 
Sir. Moli'On’s book it IS al-o sail that tlie see broise tends to bring 
about alwUer quality, here the results .are qute eoatrary. Here the 

via iuchts to three fret drep, hilow whitii there is rrmTum 
and yellowi-h or rcvidi-h stone* It seeiu> “ cador is tlie best plant for 
salt land ”. It is growing here well .and in plenty an I rn-teil of cotton 
if the castor silk industry bo wnraoncj I .after it lus prove I to be 
profiUble, it will be a good bn'iiie>s for the peop'c who are almost 
without any agricoltnuil means to maintain them-elves. 

10. -Inrcli. The tract from Ciiital to Amreli an! round about 
Amreli is of light black sod of ms to eighteen inches deep, though in 
some places it is not even three inches deep. This tract grows .Ifutdio 
cotton bnt the soil being jxx»f, the fibre is shorter than that of the 
Jnnagad State. It seems that Broach will not grow here as the soil is 

7 
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light and the rainfall short, bnt it secoiJ that if fresh seed of Janagad 
Mathio from near Verawal might be tne»l it will keep up the quality 
for Bome years. Here the yield is four hundred pounds per acre,* 

The crops rotated are Joiear and sometimo by^t ^ith cotton. It 
seems that bajrt cotton grown here is growing wdl and that it is also 
worth farther trials. It was grown on the experimental farm liere 
with good results lut with irrigation. 

11. llhatmgar. The tract from CluLal to Hhavnagar and on the 
Qhogha side 13 of light black soil six to twelve inches deep below 
which there are white or yellowish pieces of btone raixe'l with a little 
earth, and further down mnrum. The cotton grown in the whole State 
is .1/ar/io. Kantt, which was being grown here before the famine 
of 1800, has almost gone out of oswtence. The crops rotated with 
cottoa aro4a>ri oa alMgasoVlt woi Joipar Iww pWts whwe tio 
soil is solTicteoUr deep. 

This trait aUo gets about twenty inches of ratofnll like Talitana 
and the same condittoos prevail here. Tbc Cbro of ifathio here is almost 
like Khwihsh cotton and in the general crop there is a predominence of 
white flowers over jellow dowers. The yield per acre is nearly three 
hnndred pounds. It seems that the fibre of .Iiinagad- Mathio is the best 
which as wego from Junagad to Bhainagar it gnidoilly decreases in 
length and feel so as to be only equal to cotton. The same 

gradual change takes place in the ptopotUon of yellow llowcrevl plants 
iQ the crop. The tract from Bbavnagar to Limbdi is of me liutn black 
soil and here also is grown but as we approach Limbi! some 

fields are seen of Wngad cotton, somo of which are irrigated, 

12. ralitana. The tract frona Songad to Pnlitana is almost of 

light soil with six inches depth of earth only below which there is the 
muTum. The tract grows cotton of JAiMio kind and it seems that no 
better variety will grow here except of better quality like that 

from Junagad. 

On the State farm diSerent kinds of cotton were grown. Ont of 
Khandesh, MatJdo, KorkeltKtiA^ JJttri are promising and worth 
trying longer as they have got a kind of superiority over the local, in 
yield or quality. Here Khandeth and ^[atkio are mucli belter than the 
local, while Korheli and ButI Uioagh better in quality give a lower 
yield. Aa/io grown here does not ripen as the bolls drop down even 
tbOQgb watered and hence it cbies not seem to suit this tract. 



Habibs ik Hosass. 


no 


The portloQ of black soil of three feet depth on the Ratbanpar side 
I saw bat that also safFers from call! and shortise of rain if Laho bo 
grown, while 3f3^^^o growa here well. On the whole it seems that this 
State is salted for Maihio and KLmdesh and not for cotton of the Broach 
type. The rainfall here U trrenly inches while Kathiawar os a whole 
has a maoh smaller runfall than Gnjarat proper. The yield per acre is 
two to three handred pounds. The crops rotated with cotton are Bajti 
and Jowap. 

13. Limhh to Viram^aon. From LimMi to Viramgaou the soil 
of the tract gradnally changes to clay and Limhli chiefly grows 
and Ktihanmt in almost eqnal projiortions. 

The rotations aaaally adopted arc like Wadhwaa and the whole 
tract 13 also similar to Wailhwan- Bnt beyond Wadhwan as far as 
Viraragaoa, the whole portion of somewhat light textured but clayey 
soil grows only Wagad and that al»o of good quality. The rotations 
adopted are the same as at Viramgaon- Here the whole crop is taken 
without watering or irrigation. 
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E^. Gracias. 

Actinj Lecturer in Veterinary Science. 


® EIS much dreaded and fatal disease has long been and still 
remains very common in India among dogs and other domestic 
animals. It is very probable that the wild jackal is the primary cause 
of whies in dogs inasmuch as rabid jackals are often very furious in tbat 
state and bite anyone, particularly dogs who are in the Iiabit of nif^ht 
rambling. Man, inocnlated with the ealiva of a rabid animal soon 
develops symptoms of hydrophobii and shows a peculiar dread for water 
a sign which is very characteristic. It is very surprising however tbat 
tins particular symptem is not at all iu canines. It Is known that 
fables affects all animals both wild and tame, and man is ijo exception. 
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Ifccently a liorse I>rooglit to tLc veterinary hoij'ital altacbed to 
the agncuUaml college, showing signs of great nervoasDe«s, an 
inclination to bite the breast anl restivenesa. His conjanctiva was some- 
what injected ; he had a slight congh and bis temperatare was about 
102°/ F. He was accordingly given a stimnlant eri>ectoranl drench. 

On the following morning however unmistakable symptoms of 
rabies snddenly developed ; he became very violent and unapproachable, 
bis pnpils dilated to a large evtent and his eyes bad qnite a vacant 
stare in them. Jn a few raiontes he had his breast and oif fore cannon 
all mutilated and tom. His appetite was gool and be ate his grain feed 
as nsual and the large quantity of hay that was placed before him he 
was eating voraciously. 

After about an honr and a half to two hours water was shown him 
when he was suddenly attacked with s]>asnis j ho would extend bis neck 
and attempt to drink water hot would on no account touch the water or 
rather as he tried to approach the water he would quickly withdraw 
again trembling violently as if there was something very drcadfnl in the 
water which caused the fright. 

This shows that although dogs and similar animals do not as a 
general rale dread water, stUi borscs show .a i eiy marked fear for it as 
will be seen from the above description. Qoats behave in tliis state as 
dogs ; in ft case that came ooder my notice some years ago, the goat 
seemed not to care much for its food bat aould, li appeared, eat earth, 
ftltb etc., with relish and when distorbed would at once attack the 
aggressor with its horns and teeth. 

The horse under consideration did not at first bite or kick but later, 
in the fiirioas stage he would allow uobodi, not even bis own syce, 
near him ; in fact if any one did venture to appro ich him ho would rush 
on him and bite him or quickly iura nmad and kick Liui. 

The animal was then shot under instmetions from the Superinten- 
dent, Civil Veterinary Department whose advice was a«ked hy the 
owner, who bad bimself been injured by biting, and who bad to 
undergo the tre:itmeiit at the Cbouoor Pu'teur Institute The brain of 
the horse was removed and scut to Coouoor for examination; the 
Director of that Institute in course of time informed ns that the horse 
was trnly rabid. Cases of rabid Lorses are relatively so infrequent that 
a deicriptioD of a case which has come so rcceiitl) iinrler my own notice 
must have considerable intere*-!. 
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Asgialant Pro/estor af Ph'jstcs. 


IRRIGATION IS allie<l to ogricnltore so closely that wbore rainfall 
^ ii scanty, it m3) bo consi4ere<l to bo tbo very life of sncccsa 
In ogricnllnral practico. In anch districts, in the abssnee of irrigation 
the whole year’s work of a firmer h apt, lu U’e^ern India, to bo 
renderctl nselesa, owing to a fulnro ol'thc r.un. In sack a caso irrigation 
is so closely connected with rc.il agricuUnral success tbit a few remarks 
abont the coastrnction of works connected with that branch of cogiaccr- 
ing will, jt IS hoped, bo of use to thosc mtercstod in Indian cultivation. 

A few years ago I was in charge of the construction of a few miles 
of canal ( Godavcri Right Dink CXviial ) which takes its supply from the 
river Godavcri in the Nasik district. Here I found that the emljank- 
ments intendol to hold the can-al witcr were coDsolidaled by men with 
iron rammers nine inches in diameter provided with handles finr to five 
feet long. The consolidation was done with these as the soil was laid in 
place by the workers. The cost of consolidation came to three annas per 
100 cnbic feet of soil laid in the hank. However the consolidation done 
in this way was very poor. An onlioary walking stick could bo driven 
in a thoroughly consolidated bank to > depth of more than two feet. 
These hanks were, moreover, found incapable of holding tlie canal 
water without leakage. This was raado manifest in places by the 
subsiding of the banks to a depth of aa much as three feet by the rain 
water which stood against the b inks awl by the enormous leaking of 
water which took place. The rcisous why the consolidation was not 
properly done were that the iivteiiaity of pressure obtained by the 
use of rammers was not suflicient to clFoct the proper consolidation, 
and secondly the people that were intended for ramming the soil were 
employed elsewhere by the contractors thus dii-ing much neglect of tbo 
consoUditioD for some hoursinadiy. To effect proper consolidation it 
was necessary to get over tbcac two difficulties. The method that was 
adopted and whicli proved very sncc^fiil was to nse carts loaded with 
stones for consolidating the banks. The pressure was transmitted at 
points where the wheels of the carts wore in contact with the hanks the 
intensity of ptessnra being sufficient to bring about proper consolidation. 
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The contractors having no work in which the/ could employ the carls 
in any other way had to keep them wofkbg on the emhankmeuts and 
the consolidation was thus in progress for the full day. The rate at 
which the work conld he done was one anna nine pica for every 100 
cubic feet of earth. One cart was paid at twelve annas per day and this 
was sniTicjent for seven hnndred cahic feet of earth. The consolidation 
was perfect. A walking stick conld not bo drii en for more than three to 
SIX inches m such a bank. Farther it was observed that there was some, 
thing in the feet of the bullocks which helped the consolidation. For, 
ID a certain place on account of the narrowness of the hanks the carts 
were drawn hymen instead of by bullocks and it was found that the 
consolidation in this case was much inferior. The load that was pat in 
the carts was lu the form of rabble. The total weight of the load was 
adjusted in such a way as to bare saOicieut pressure for consolidation 
and to allow the bullocks to move with ease on the loose soil thrown in 
npoD the banks. This weight was four hundred pounds per cart. 


Chillies as a Dry Crop, 

vr 

K. K Bhatorkar- 


5J^llE following article gives a short sketch of the method of chQIic 
cuUivatioc pnetised in o few villages not far to the sonth of 
Snrat, and is the result of some years’ observations on my father’s 
firm. As the cultivation of obilhcs. ns a dry crop, is pnetbed in 
very few places in Western Indii, the subject may be found interesting 
as au account of a noi el method of growing the crop. 

Before we begin with the subject proper, it is of primary im» 
portance to give an account of the special variety grown and a 
description of the frnits as well as of the plants. The name by which 
this variety is known m the market of Snrat, is maTCtan, 

Althan being the village where they are produced of the best quality 
and in the largest amoun'. The p’ants belong to a variety of the 
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Capsicum frulesecnt^ The plants when well grown, attain a 
lieigbt of nearly two and a half feet and when fully hninchod, cover an 
area of nearly two feet square. The fruits vary very mnch in length, 
the higgeit helng not more than three inches. The epidermal skin of 
the fruits or the so-called pericarp, is thin like paper and shines with 
a pecnliar bright instre. Tlie colour of the fruits is dirk red. They 
rank second in the bazaar for their pungent taste and the easiness witli 
which they are powJcrol in the inonsiion, the first place being given 
to /nrcnyia marc/i'in of Poona Knmbharia, near Surat, whiLb belongs 
to tlio species Capsicum minimum. 

The soil on whlcli the variety under disciission is grown is light 
yellow in colour and termed yomt by tho cultivators. It is alluvial 
in cliarictcr. Limestono no lutes arc goncrilly found ititcrmijccil with 
fine particles of sail 1 indoUy. It h o»sy t.ir tillaga and allows a free 
drainage of water. The niarkcl pociilianty of the alluvial soils in 
this neighbonrhood-^tbattlioy do not crack m tho hot weather— is sliown 
by those on which these chillies are grown. 

Tho soil is manured every alternate year with f.vrm*yard manure 
of which nearly twenty cart-loads are sprcoil per arro. It is worthy of 
note that in addition to lliis farm*yard manure, a second kind of manure, 
I. e., castor cako is gi\'!a every year. Tho question ns to how it is 
sprcid will he dealt with in tho pasaagconioter-tillago. After mannring, 
harrowing begins. Two to three harrowings aro given and if the mins 
come late, even moro are required. Tho soil requires a thorough 
ploughing before transplantation and llicreforc two plonghings aro given 
after tbo iir&t light rains. 

The seed bcil is prepare 1 tu the second week of May. Tlio 
quantity of secils reqnirod per acre is nearly one pound and n half. 
Tbo work of growing seedlings, 1 . making besds nnd watering them 
when required is generally taken up by tho farmers who have got 
convenionces for growing ganlon crops. After the first watering, tho 
respective owners cover their hols with leaves khujuri, a variety 
of tho toddy palm. This protects tho sciKlUngs from tlio sun. When 
tho seedlings are two inches high, Ihoso leaves aro removed and tho beds 
aro weeded. Tho owners wee 1 their be h again and again if required. 

After tho fall of tho first heavy rains, tho seedlings aro trans- 
phnteil. Tlie space kept between two plants is two Aats, a distance 
equal to nearly twenty-one inches. If the seedlings aro big, tho tops 
arocntolT. This process of topping the se^llings helps a great deal 

in bringing about tho rapid rooting of the plants, as they are mnch less 
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aflecteil by tie wind when topped. Twelve to fifteen seed-beds are 

reqniroi for tnnsplanting one acre. 

InteMdlaije . — Aa soon as the first mins have stopped, the process 
of castor cftheTOannmg IS prxctiatol. Se/cii Inmlteil powuds of castor 
cake manure aro given every year per acre. The process of 
atipph mg this iinmiro is a ciirions one- Ten or fifteen daya after 
tr-ansphiiting, the fanner takes with him 1-iUnirers and gives them this 
castor cake powiler in baskets. The laltonrcrs make a circle round the 
jdant with a rfofnrrfi — a weeding implement by which the roots cannot 
be injured — md dig tlie ground. The «nl is roniov e J nud the manure 
is thrown in the pit evenly. Xcvt, the pit is ngain covered.. 
After this manuring, lutcrciiUnre is given and the field is weciled. 
Three wcedings and four luterraUurings nro genonlly given. WJicn 
the plants aro Uowering, cross ploiighiug is practised, by which 
IS meant tint the hud is )>longhe<l from north to south nnd east 
to west, forming a sort of rectangle round tbo plants. 

The first picking begins three months from the time of sowing, the 
average outturn At this time being nearly one faundreil pounds. After 
this, the pickings are carrietl on at an interval of twenty dajg. If the 
chillies are to be picked no ripe, nearly five pickings are taken, but if the 
farmer wishes to take ripe chiUics, only two jnekiugs of unripe chillies 
arc talvcn. The outturn at the second picking is about 700 lbs. 
Itipe chillies arc picked twice, and the interval between the second and 
the thud picking is newly thirty viays which TCmains the same 
between the last two pickings. At the time of the 1 vst picking, unripe 
ns well as ripe chillies are jncke«I, and the plants dug out and 
marketed for fuel. The onttnrn of ripo chillies is 1900 lbs. which 
when dried weigh 6 j 0 lbs. Hie nnrqKi chillies of the last picking 
amount to nearly 250 lbs. 

Pests and d/setses — Tie sepJJjngs are geaenHj’ attseked hf 
broods of caterpillars. Cutworms generally affect the plants when they 
are freshly planted. Another kind of disease also attacks the plants, 
affecting the leaves greatly winch become folded and drop off, thereby 
checking the growth and flowering of the plant. Some species of bugs 
are also found attacking the plants. - 
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iu conclniiou I venture to give nn ncMunt of tbe cost of producing 
the crop j>er acre. 


Itoma 

1 fWpenditiire. 

1 Income, 

1 


1 Its, A, I 

1 

Tropiratory cljargea 

3 8 0 


Fatoi-yard inanara 2U cirta 

I U 0 0 


Castor cake maimro 700 Iba .. 

y> {> 0 


Preparation of seedlings 

.3 13 U 


Transplanting ... 

2 0 0 1 


InlcT-tillago 

4 8 U ' 


PicUng charges 

'870 


Marketing .... .. ' 

' 1 1} 0 


Intereat for eight months on lU 10 ... i 

1 1 t) 0 


Assessment ... . ... 

I 7 0 0 


tho stems 

Outturn from unripe chilUos .. ' 

,, „ dried cklhus 

„ ,, stems ... .. ... . . 

0 7 0 

27 4 0 

1 81 4 0 

1 0 12 0 

Ket profit Il<. 4j-0-0 

1 G3 11 0 

1 109 4 0 



Colleges News and Notes. 


^EFORE referring to college newa, wo wish to inform our readers 
^and particulaily owr atodents that it has lieen propoacd to open & 
Correipondence Column in the Magazine. We shall therefore be very 
glad to receive correspondence, consiating of ingulries or suggestions 
for improvement in anything connected with the College or Agriculture 
lu general, or with reference to the articles that appear in the Maga- 
zine. This column we trust will be a means of giving to the public an 
opportunity of applying its loind to many a knotty point which often 
remains unriddled through ignorance of the sources for information. 
We shall feel much pleaded to eee onr students taking a special interest 
m this column and making a detorrotocd effect to bring difficulties 
before us or to solve— as far as lies in them— those of others. Ihese 
queatioDsacd answers will be paUished regularly as far as practicable' 


When last we went to the press, we had observed that the College 
Farm stood bare nod lore so signs oltbal charm aod pleasautuess 
which the living plant bestows on it and gratifies man as aothlng else 
does. We are glad that we can record now the soUce we received 
towards the end of July ia the plentiful rain which dispelled our worst 
fears. The rains came with a vengeance, as it were, to quench to the 
full the thirst of tlie land. There was a constant downpour from the 
19th to the 2l2nd of July, the average during these days being nearly 2 
inches with a fall ootbefarm of3*41 inches on the Slst. This, wc 
must needs say, occasioned as moch alarm-if sot more-as the previou-i 
drought bad done. Kirkee was flooded and water to tlic right of him, 
water to the left of him walerabove and below, in front and behind, was 
the Kirkee resident’s lot. The stodenU’ quarters near the Kitkee Boat 
Club appeared to he a launch chartered tor an excursion towards the 
Sangam. But for the timely cessation of the rains, tie ebampfoa 
swimmers of the college would have had a swimming bath in their 
rooms. The River Sangam reached the highest flood level very close 
to the springing line of the arches alin05.t endangering the stability of 
the Wellesley and Radway Bridges and from hero onwards the floods 
caused grave anxiety. The college was closed for the 22Dd as it was 
found in the morning that there was no possible egress for the students 
staying at Kirkee. 
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The hhck soil on the ilirm was nioistoncd to a depth of 10 inches, 
and the light eoil to 13 inches. Crops oonM hence be so^n at the 
earliest break. But tlic brcik eceraed never to come, daily showers on 
an average of 25 cents causing the soil to keep wet and preventing all 
field operations. Tlie sowing of crops was begmi on the Ist of Angust 
a date parttcnlarly antimety for khan/ jotoar^ cotton etc. But again 
there was DO regular stop m the mins and a strong ponr occasionally 
checked the fielJmon in their work. 

With tho araonnfc of raoiitnra rcinlting from 13 inches of rain on 
the whole, to the end of August, the crops hive been thriving very well 
and the students’ eye — eagerly ficrntimziog natare’s beauties tlirough 
microscopes and in books during the day — feels relieved at eve in 
witnessing the farm decked out m a veolant gloss. 

This year again is for ns a year of deeper study in the problem of 
the methods and necessity for coiiscrv.ation of moistnra For tho lato 
rains appear to be \Cfv weak and the hot suu since the end of August 
has been causing the soil tocruk. Insect pcsts are also nfe and are 
doing a great deal of damage. Thongli precautions arc being taken for 
their destrnction the general coinlitionsof tbc lato monsoon and late 
sowing this year have enabled tbeir rapid spre.ad and made it dilBcult le 
combat their attack efTectualU. 

A few sliowcrs nioro would nndoubtiilly impro\e the present 
condition of the firm and crops, but whether wo shall get them remains 
still a question. 


Oil the IStUof Jul> tho Ifuiversifr Cbmmissiou coraiioseJof Itev. 
llr. Mackican, Rov. Fr. Sierp, Dr. Hutchinson, Dr, llann and 
Mr. Bhabha, paid a visit of inspection to the college. Tho 
Coramis-’ioa was sitUfied with evcrjUiing tbat Dr. Mann though 
one of them — had ns Princi|)al In ebow them. They could not 
Lave wished, wc believe, for anything better than the existing order 
and arrangement, cacept that the Urge lecture-rooms be filled 
very much more than they are now. In connectiou with tho Com- 
mission, Dr. Mfton'a name in tbo list is a gem of appreciation for 
us, though wo know that this addition to his duties is a piling, as it 
were, nnOssa on the Pelion that is nlre.ady on shoulders in the variety 
of occupations tliat take up his time and eiie^y. But from what wo 
have seen and are daily seeing of him. Dr, Mann will match Hercule? 
in his abilities^ 
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The college stii'Iciits were to mike trip to r/)nivli on the lOtb 
of fof the 'tudy of rice— tno‘!\i1ant'it!on in that tract. An 

nnforC'een amdeuton the line nnfortnnatelc kept them hick when 
they were already at the Pooua station %’ery early in the mornin". 
Tliej Lul to mike the l>e«t oftlieir diaapiwintnient by ntilisiog the 
>ontenta of their hiver>ack3 on a picnic part) in the station. Tlie 
S. Ag. stuileuh Juiweier went •omc time liter with Mr. K6«irgode and 
Mr. C'bihiier to KhimhH to mike nnont-door stiidi of Entomology end 
Eiolog). IVe regret not to l>c able togiie an ai count, of their three 
(Ills’ exi>erieitctis there, m this nnmber foe want ot sjiaee. It was 
the first of its kind nudertiken i<y the stnlents themselves. They most 
Mireh liivo gained v erv much l>y it in the hoird of luforniatioa tiiat the 
jirofeasors gave them in nitiire’s own hinnts. 

The auuail F. Ag. and It. Ag. tonrs will rommciue nlxjnt the 
middle ot (,»( tober. llicy hire not yet lieeu outlined bnt will probably 
cover— with a few oiceptioni and .iddirioos— the same tracts that were 
Msited list yeir. 

We would here like to remind the lourisU again to carry thelt 
pocket books with them and bring them kick filled with olscnutions 
which will be nseCul for the Magaime. The editors will be eitremely 
obliged. 


Prof. Knight, weare sorrytosay, met aoinetime ago with a lad 
accident. His horse sndJenly contracted sy mptoms of nbles and before 
this was known he was ioocnlitel, through a wound on hi? finger, with 
the «iliva of the animal while dreochiog it Tliehorte lial tobesbot 
inbseiiuently and Prof. Knight wa? advised to leave immediately for 
Connoor for the Pasteur trcument. He m? awiy for a fortnighb and 
tbongh his absence c.in'ed some little disorgioisition in the nsnal 
course of lectures wa are glad be w« able to leave for the cure before 
anything rerions could hapjieD. 


We hive an nnplcasiat i-rospcct before us in the fict that Ilao Saheb 
Kclkar is sliorlly leaving Uie rollege on a year’s furlough. All will 
admit that ho well neeils a long LolIJay. yet there’s not^onethat will 
not regret his departure at n time when we TQO't need him. We wish 
him, all the same, a very pleasant hoMiy and a speedy return back 
to the college. 3lr. Ranide, Snperiuteadeut of the Bbanrar Farm has 
keen appointed to take his place. We can never forget Wr. Ranado’* 




r- Students at Horticultural Work 
IN T»R OANGSHKIilND (lAKOHNS 
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conlml honpitAlity darin" onr tonr to the Dlmmar Fftrra end wo hare 
OTOrr reason to expect tliat wo shall find in him gool and kind a 
profes-or os Ilao Sahob Kclkar. 


Tho college hall has during the past quarter been resonndin" on 
more tLan one occasion with the el(»incnce of the mombers of tlie 
Deccan Agricnltunl Assocrafmn. Three meetings were held, at the 
first of which Prof Ihirns doli\crc<l a Icctnre on the “Treatment of 
the Hoots of Fruit-Trees” to a fairly largo andionco. On tho 23rd 
Their ilxcellcncios 3ir George and lAfly Clarke were present when 
before a crowded assembly, Sir George delivcrc^l his last address at tho 
college. In commending highly the ctcellcnt work done by tho members 
of tho Association on behalf of the cnltivators, llis Karellency rc'wctted 
that his approaching retirement wonid draw awaj bis personal snpport 
from them. “Gorl aiiee*! tho plough'* was llis nacellcnc/’a final wish 
a wish which, we arc ronfiilcnt, has ever l)een very dexr to his heart- 
and for the accorapltshmeat of which lie has daring his rule In the 
Proaidency done his Tory l»est. Wo wish that Their nacellenciM when 
leaving the shores of In Iia feel luppy in the thought of liavjug workcti 
and eecn its welfare an<I wo wish also that they may have a safe \oiago 
and a well earne-I re-'t at home. 


A general meeting of tho stalF and students was JicI 1 on the 28th 
Aagiwt to select a day for tho animal social g-ithering and to isiss^tho 
roles of tho gymkiiana as amende! hy tho Mibwmmittec appointed fur 
tbepnrposo. Mr. S. H. Gollrtlo w.is elected general secretary and 
tho 22nd of Noveral-or fixed as the d itc for tho gathering. There was nlw 
an interesting duenssion on the araondo.1 mlcs Ijoforo tbov wcpo 
pasaed. 


Wem.nrollmloarinst.ta.IcDl.nill licm.ly help lowarji 
■iicrc of the gnthering l,y their prcciico oml .iipnort oe f„r n, l,v, 
their power. ’ 


the 

in 


In cooncction with oiiicriracntiil research, Mr. S.S. QiHlhoIc i. 
cootinmng tho etpocimonts startol liy Mr. niitmi on tl,. n i f !. 

Ploogh, an article of Whiehopp^ri in oortt oLTri ^IrS 

ha, bndlj Bivca a, an article for lliia nnmhor an 1 we hope to olh^ o 
reader, iii roorae of time with tho result, of hU o.tporira™b “ 

^ Tho remit of tho sced.drin rompotition cannot ho nnhi’ i i 
is not yet known. Etperiments for testiow tho dr’H ” 1 1 

undertaken till the hcBinnioBof A„ip.,t Oil Iceonot of 
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raiD. Various seeds have been sown with ewb of tbe drills and we are 
awaiting the decision of the jalgcs as to which satisfies .the sjwciSed 
conditions for the coveted liononr. It is litghlj grarifyiag indeed that 
this great prize of Dr. Mann lias given an impetus for the exposition 
of tho latent skill and ingcnmty of many people in the jiresidency. And 
from the variety of drills sent for the competition, we are ancHned to 
belieie, that with the aid of euterpruing people of means, the raann- 
factnre of agricnltaral implements in Indm would have a good 
future 

The first term of the College closeil on Angnst 30, and most of the 
students axailed themselves of the fortnight to pay a flying visit to their 
homes. Dr. Mann too wi:. away during the time, in Bengal, on a 
Msit to the scenes of his early labours 10 India. He hid been to Dar- 
jeeling where we hope the cool climate braced him np after the oppres- 
sive heat of Poona. The students too, wo presume, have had jolly days 
at their own hearth and home after being liberated from the domineer- 
iDg swaj of a relentless cook at the college quarters. 


We cannot couclado without referring to the death under tragic 
circumstances of one of tho brightest ©four roeeclgrafluates, Mr. C.B* 
Mngali. The -ad news which came to ns tbrongb Hr. Hiremath was 
oneof the most shocking we ever had and it made ns cry for vengeance 
that one of the meekest of our young men should ha\ e been brutally done 
to dcathin In’s own honse at iluUi lo an effort to defend the ladies of his 
family In him, his family loaes a dear and aCTcctionate relative ; the 
Lingaycl coiamnnity, one who gave promi’cs of being an ardent worker 
for its advinceraent. His death lias caused to ns all a wound which we 
feel will take long to h"al. For thongb, we well know that death is a 
debt which we are all bound to pay, we cannot reconcile ourselves to 
the dreadful means ny which Mr. Mngali has been snatched away from 
ns. We sympithi'C most sincerely with Mr. Mugali’s relatives and 
pray that Providence may soothe them in their disconsolate grief. And 
may. He also test 'ms soul who staked hid life ia a noble caase. 




The College Gymkhana, 


f UK cricket Bcaaon was l)a>y as astuiL Tint there arc many en- 
thusiasts for the panic — thoiigli few only cau rciUy hanillo the 
willow — was visible in the eagerness with which they tried to fiud 
occasionally a hole to creep out of tho Icctnrcs when an interesting 
match was being played. Our luck m the Shield Comiietition Mutcli 
was escojitiorially had, the Fergusson College comiiletely check- 
mating na. Mr. Rebello’a good bowling was responsible for the larger 
number of tho wickets of onr oj»poiicfibi and if only more of our students 
would display a keen interest in the g-inio no shall have a chance of 
getting up a good team. 

Tennis can ne\or fail to have lU jialrons. Tho court is always 
<>ccnpied aud it looks likely that there will le a very largo Dtimlof of 
entries for the Lompotition which is to he held before the Social Gather- 
ing. Tho lounnmtnt will probably comiuenco before tlic tours, as there 
will he very little time on return to linisb them in time lefnro the 
annual gathering when the champions will Lave to receive their laurels. 

Hockey matches haie liceu played several times in the past 
ipnTtcr. Tho hockoy team has been by far stronger than the cricket 
team and it has made a very crcdiUblc show m nil the fixtures. Tho 
j)oIicc team has been rerj ktud ID alloning us to practise sometimes 
on its ground. 


Tho meetings of the Deljating Society were hold with succcsa 
during tho jiast terra and wo had ou two occasions the honour of tho 
presidentship of Prof. Dixit of the Fergusson College aud Itao Bahadur 
Godbole. As a result of a discussion during one of the meetings, it 
was proiiosed that an attempt should Le made to send au Indian 
mannfacturer to Europe to make a etudy of the European methods 
for the manufacture of implements. The acherae is a very laudable 
one and we ahonld he proud to aeo it aucceed. 

Tho programme of the Association for the present term we give 
below I— 

Noveraehr 4 Mr. G. Q. Pundlik ... Co-operation. 

), H Rao Saheb G. K. Kelkar... A system of cropping. 
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NoTembor 18 Mr. S. B. Eaje ... Possibilibea of Dairy- 

ing in India. 

,, 23 Mr. V. G. Gokhale ... Fodder sapjily in the 

Bombay Presidency. 

December 2 Sir. S.K. Maliablesliwar- Scientific feeding of 
kar ... cattle. 

,, g Sir. J. D. De^ai ... Belation of commerce 

to Bgricnltore. 

,, 16 Mr. IL B. Bajdev ... Farm life. 


NOTICE. 

The Fifll Annaal Social Gatberiog of the College takes place oa 
l^orember 22fld 1912. Past students and Well-wisbera are reijneeted 
kindly to gire their hearty enpport. SnUcriptions on donations will 
be very gladly recciied by the General Secretary, 


S. n. GODBOLB. 
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eOTTON, 

H. 


Ando J. 

Gotton Oulliiro in Goren {Dipl. fl«J Com. JJoporti Mitctll. 

Striet Xe, 6H) Zondon IDOC,... ... ... Ji. }8D 

Annctt H. E. 

Tbo n&turo o( tho colour of lUftck Ootton «o>I (■i/’imoiVt D$pt. 
{AnoQjrmous) .ijrie. /mlia CAomc. 5jrJe» rnf. I Xo.O) 

Caleuda 1010 ... ... ... ... 4 ^. 15a 

1. IlrttUK Ootton Orowing Aosoclaiion I^spodUion to the 

West of Indies MeneK»st 0 r 1007 ... ... A. MO 

2. Ootton Crop moreasenU lOlOMl ... A. 5D1 

0. Cotton Onltaro .V«ir- KorA 11 . 4f. ... At CSS 

4. Cotton nsperimont) in the SouUiem Maralhn Oonntry 

iroffl 1830 to 1846 ;;o»//oyJS4{> ... ... X, 121 

5. Gotten Growing in the West Indies /Inrhndos 1003 ... A. 500 

G. 

Danerjel A’, 

Tho Ootton Fabrics of Uongal Cfl/mirrt 1808 ... ... I', 01. 

Dennett R, L. 

.1. method of Brooding llarl; Ootton (0 escapo Bo1UWoot{| 

Damage il'.S, Dipt, Atjric. Ffim Jlull. SH U'oiAiit^ton 
1008 ... ... ... ...J. IlOp 

Oesso S. L. 

The Ootton Induslr/ In Switaorland Verartberg and Ital^ 

.'t/ane^eltlr 1010 ... ... ... .{gg 

Bfshopp P. C. A C. f?. Jones, 

The Colton DalKworni S. Dipt. Afrie, harm DuU, SOO ) 

Ti'osAtn^feii 1007 ... ... ,,, j) ojg 

J. ]]» 

Dowman A //. 

Tho Stmotnro of tho Cotton Hbro l^ndoa lOOV 


... B. 00 
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Boykta B, B. 

Comparative Value of wbole Cotton Seed and Cotton Seed 
Meal in Fertilizing Cotton (IF. S. Dept. Agrie. Farm 
Ball. 286) TI’azAif^ton 1S07... ... A. 125 

J. 119 

Briggs J. 

The Cotton Trade of India linden 1840 ... ... A. SIS 


Brodle D. A, 

Building up a Run-down Cotton Plantation (IV*. S. Dept. 

Aprie. Farm Ball, 32C) Wathinglon 1908 ... J. 119q 

Burkitl I. H. 

Gotiypium ehluiifolium Jloi ^Jlemoirt Dept, Agrte Inti Vol.I 

No.4) CaleuUanOt ... ... ... J. Ha 


Burkett C. W. andC. M. Poe. 

Cotton LentUn 1907 A. 77 


Cas$e/5 W. R. 

Cotton. An Account of its Oaltnre in the Bosbaj Presidesoj’ 

£mhagm2 ... ... ... ... A, 26 

Chapman 5. 1. 

The Cotton Industry and Trade 

London 1905 ... ... ... ... A, 26 


Commhaloatr Hyderabad Assigned Districts. 

Cotton Report of the Hyderabad Assigned Districts for 
the year 1881-82 and 1882-83 

Ilgderahad 1882 and 1883 ... ... ... K. 125 

Comstock J. tJ, 

Report npon Cotton Insect a n^osAiayton 1879 ... ... D. 125 

Conaeld E. Y. 

Cotton Gina. {Imperial Dept. Agne, W*tt Indiee No. 60) 

Dariadot Ht<i9 ... ... ... ... J. 


Cook O. P. 

1. Danger in judging Cotton Varieties fay Lint Percentages 

(IF. S. Dept. AgrU . Bur, Plant 7nda*t. CtVcu. 11) 
Wae^tngton 1908 ... ... J, 177 

2, Dimorphic Leaves of Cotton and allied Plants in Relation 

to Heredity (IF. i5. Dept, Agrie, Bur, plant Indaet. 



3 


Bull. 521) TTajAmjlon 1911 ... ... ... J. 129 

3. ilabiti of the Kelep or GaatenulftQ Gottos EoU TTeeril 
* Ant. (ir. iS. Dipt Ayrie. Bur. Contom, Bull. 49) 

Tra«Am^(on 1904 ... ... ... ... J. 174 

4. Hindi Ootton in Egypt (11". 5, Dept. A^rie, Bur. PlanU 

ladust. Bull 210) lloiAin^ron 1911 J. 129 

5. Local Adjoitment of Cotton Vari«tie$ (IT 5. Dept. 

A^rie. Bur. Plant, Induit. Bull 159) TI*a*Ai\?ton 

1909 .. ... ... ... ... J. 129 

6. Belation of Dranght to Woovll Re»Istanee in Cotton 

(TI’, 5. Dept. Aifrit Bur Plant Induti. Bull. 220) 
IPasAin^tcn 1911 ... ... ... ... J. 129 

Cooit O. P. 

1. &appr«33ed and Intcnsidod Oliaractera in Cotton Hybrids 
(U*. 5, Dept. .{jne. Bui. Plant, fmiutt. Bull, 147 ) 
iroiAinyWn 1909 ... ... ... J. 129 

$. The Social Organisation and the Biordiog Uabita of the 
Ootton Protecting k«Iep of Coatemala (IP. 5. De^t, 

Afrit. Bur. F.nttn 7*«rAniral Stnet Bull, 10) lP«»A»n^ 
ton 1905. ... ... ... ... J. 172 

9. Reciting Adaptations of tEa Ootton Plant ( H*. 

5. Depl.Afrit. Bur. Plant, /nJtur. 8S) ircir^ia^ttn 
1906 ... ... ... ... ... J, 129 

CooA O. F.aadR. /Hoade. 

Arrangements of Parts in the Cotton Plant ( TP. Dept, 

Afne. Bur. Plant. Indutt. Bull, 222) IPaaii/iyten 1911.,. J. 129 
Cook O.P. et al. 

A stndr of Dirersitj- in Egrptian Cotton ( IP. 5. Dept. 

.ifrie. Bur. Plant, Jnduit. Bull. 156) n*c:»Ai"nyfen 1909... J* 129 
Cowper n, A. 

Cotton Growing {Dept. Agne. IPeJtfrn Australia Bull, SI) 

* Perth 190S ... ... ... ... J. 160 

o. 

Daboco* C. It'. 

The Cotton plant (IP. 5. Dept. Afrtr, 07, Espt. Stas. Bull. 

SS) inuAiB^fcw 1S96 ... ... A. lOS & ,T. 122 

D. Albuquerque J, P, 

The nse of Cotton Seed and Cotton caie ileal (/n^ennl Dept. 

Afrit. IPrif Indies Jfe. 43) Ear?flJoj 1906... ... J. o7 



4 


Dt Cota H. L 

Cotton nnd Tobacco iotwlon 18&4 ... ••« A, 529 

DeSllt'a W. A. 

Cotton cnltiration (2sd edition) Cotomho 1903 ... ... A. 14(j 

Director of Agriculture and Coinaierce North West Provinces sad 
Oudh 

Cotton Prodnction and Trade of the North Western Pro* 

Tinecs and Oadh 1881, 1862, 1883 Allahalai 1881, 

1882, 1883 ... ... ... ... K. 125 

Dodge J. R. 

1. Cotton, Com, Potatoes Agne. Special Rejjort. 

No 52) WatMnjion 1862 ... ... ... J. 155 

2 Heport of the Acreage of epring grain and Cotton &e. &e. . 

( Dtpl. Agrie. Bur^ StatUtiee No. 19 ) IVathinjton 

1885 ... ... ... ... ... J. 170 

5. Beport of the Acreage of Wheat and Cotton tee. lee. 

{D*pl. Ajfie Rtpart ef StatUtleian No. 52) Waehinjton 
1888 ... ... ... ... ... J. 170 

4. Beport on the Frogreis of Cotton Planting d:e &e. 

( Dtpi. A^nt, Btp^n o/ $to(ii{<eis» No. 29 ) iroiAin^lon 

2886 ... ... ... ... ... J. 170 

5. Beport on the conditioD of Winter grain, the Progress 

of Cotton Planting Ac. Ac, (Dept. Agrie, Ditn. Slaitit. 

No. 7) Waihingtiyn 1881 . - ... ... J, 170 

6. Beport on the Cotton Crop and its Distribation Ac. Ac. 

(Dept. Agrie. Jieport, of StatUtiAen No, 26) Ti'aihtitglvn 

1886 ... ... ... ... .. J. 170 

7 Report on the Progress of Colton Planting Ac. Ac. 

(Dept. Agric. Bur. Statin No. 18) irasAin^to/i 18B5 ... J. 170 

8 Beport upon the Nombers and I'alaes of Farm Animals, 

on the Cotton Crops and its distribation (Dept. Agric. 

Bur, iSta/iV/. No. 15) JPasAiR^feM 18S3 ... ... J. 170 

Duaeban W. 

1. Agricnltnral BesoDTces of Cjptns rriih special reference 

to Cotton Cnltiration Zondon 1905 ... ... D, 235 

2. Agricnltnre in Asia Elinor, with special reference to 

Cotton ColQTation London 1908 ... ... A. 508 

3. Cotton CnltiratioD in the British Bmpire and in £g 7 pt 

(Report to the Board of Trade) London 1904 ... A. 662 
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E. 


Ecroyd S. 

The Cotton year-book and Diary 1912 ilanehetter 1912 


F. 

Prtudeobergb & Co. 

Cotton Cultivation in Ceylon Colombo n. d. — . A. 630 

Platters A. 

The Cotton Plant, ita Development and Structure London 1906. B. 89 
Fletcher F. 

Hciz^aj CctUaa {Dept. A^ric. BaV. Bombay liGb ... J. lid 
Foadeo Q. P. 

1. Cotton cnltute in£gypt (W. S. Dapt. Ajjne, O^. Expt. 

Sm, Bull 42) U«iAmyt«m 1897 ... ... J. 122 

2. Borne Impreaalona of a Viait to the Cotton Growing States 

of America Cairo 1903 ... .. ... A. 555 

G. 

Qammle (2. A. 

1. Kote on the Olaasldcation of Indian Cottons ( tentative ) 

and Ctosa breeding Experiments at the Poona Farm 
1901-03 ilajpnr 1903 ... ... ... B. 106 

2. The Indian Cottons Calcutta 1905 m. ... A. 553 

3. The Indian Cottons {Mtmoirt Dept. Agrie. in India VbL 11 

iio.2)Caletittam7 ... ... ... J. 14b 

Qlroia C. D. 

£1. Algodoneso : So. Coltiro en las Varias partes del mundo 

Buenoe Afrea 1910 w. ... .. A. 487 

Goodrich C. L. 

A Profitable Cotton Farm (ir. S. Dept. Ajne, Farm Bull. 364) 

irusAi'nyton 1909 ... ... A. 125 ds J, 1193 

Guppy and T. Thornton. 

The Cotton Stainer Bug (Board. Agr%e. Trinidad and Tobago 

rireular 6) Trinidad 1911 ... ... J. 159 

H. 

fienderson O. S. 

Note on Long-Stapied Cotton in Sind (Dept. Agric, Bombay 

Bull, 42) Bombay 1911 ... ... j |j ^ 

Wenry V. 

Le Cotton dans afriqne Occedentale francans Pons 1906 A. 678 
Hllgard E. \P. 

Cotton Production in the traited States 2 Volumes {From 

Beport of 10th Census) Washington 1864.... A. 610 & 611 
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Hlads IK E. 

An Ant Enemy of the Cotton Boll WeeTil (IF. S. Dept. 

.I^nc. Bur. £nlom, 63 Part III) irathtnSlon 1907. J, 172 
Howard L. D. 

Insects affecting the Cotton Plant (IF. S. Dipt. Agrie. Farm 

Bull. 47) IFajA.nyten 1897 D. ... .. 2>7 and J. 119o 

Hubbard H. O. et. al. 

Insects mjnrionsly affecting the Orango Tree and the Cotton 
Plant. ( n' S. Dipt. Ajrle. Dicn. Entom. Bull. 1 ) 
IVathxngloH 1883 ... ... ... ... J. 169 

Hunter IF. D, 

1. Controlling the Boll Weeril in Cotton Seed and at 
Ginnenes { TF. S. Dept. Agrlt. Farm Bull. 209 ) 
IVathington 1904 D ... ... 237 and ... 3. 119k 

2 Information conceming the Mexican Cotton Boll Wecril 
( IF. S. Dept. Agrit. Farm Bull. 189 ) iVaihingion 
1904 O. ... ... ...237 and ... J. llOg 

3, Methods of Controlling the Cotton Boll Weeril (IF. S.Dept. 

Agrtc. Farm Bull 163) iVathingion 1903 Z). 237 and ... J. 119{ 

4. The Boll Weenl Prohlem (IF. S. Dept. Agrie. Farm 

Bull. 344) li’aehtnglon 1009 ... ... ... J. llDr 

6. The Control of the Boll Weeril (IF. S. Dept, Agrie, 

Farm Bull, 21Q) Wathinglon 190$ ... ... J. 119k 

6 The most Important step in the control of the Boll 
"Weeril (Tl*. S. Dept. Agrie, Bur, Entom, Circular 95) 
1Fas5inyfon 1907... ... ... ... 3, 158 

7. Themorement of the Mexican Cotton Boll Weevil in 1911 

(IF. S, Dept. Agrie. Bur. Entom. Circular 146) IFos^iny- 
io»1912 ... ... ... ... J, 158 

8. TheStatusof the Cotton Boll Weevilin 1909 (IT*. 1^. Dept, 

Agrie, Bur, Eriiom. Circular 122) IVatAington 1910 ... J. 158 

0. The Use of Paris Green in ControlUng the Cotton Boll 

Weevil (IF. S. Dept. Agrie, Farm Bull. 211) TFn»5»ny« 
ran 1904 ... . ... J, 119k 

ffufcA/nson IF. L anif L Q. Patterson 

1. A Chemical Btndy of the Cotton Plant {3Iiiiittippi. Agrie. 

and 3Ieeh College Espt. Siut Technical Bull. 1 ) 
3Iiistsiippi 1892 ... ... ... .. 3 200 

2. Egyptian Cotton in United States (IF. .g Dept. Dhn 

Botany Circular 20} Washington 1900 ... ... 3. 212 

H/de. /. and I. L. Watkins 

The Cost of Cotton Prodnetion (IF. S.Dept. Agrie. Dim, 

Statit, Bull. 16) Washington 1899 ... ... J. 1 
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I. 

Iches L. 

Los iBSOctcs onomis dos eotoonioN dans I' Argontino /’art# 

1010 ... ... ... ... D. 237 

Iyer S. P. 

Reports on tho results of a& isqsiiy as to tlio Growth of Cotton 
in TianoTClly (De/)l, ,4grte MnArat PuU. 19) Madras 
1903 .. ... ... •• - -J. 24 

J. 

Jamieson J. ir. 

Cotton Stills of Obiaa (^Dtpt.aml Cons. JU /torts MittelJ. Serits 

No. 61‘D) ieodeH 1005 ... .. ... ••• K. 189 

K. 

Kcarnty T. ff. 

Rreeding Now types of Rgyptian Cotton (jr. J*. Dept,yi(frie. 

Sur. plant /tidutt. Hull. 200) H'atfiniffton }i>iO ... ... J, 129 
Kearney T. H. and IV, /4« Peterson. 

1. Lgyptlan Cotton io tho South Wostom United States 

( ir. S. J)e/)t rignt. Jiur. Plant. Jndnsl. JJnll, 328) 
M'ashinijlnn 1908 .T. 120 

2. Rsporiments with CgypUan Cotton in 1908 ( U'. S. 

Dept, rigrie. Bur. P/ant Iniust. CirtttUr 29) IVhi^»»iyto» 

1009 ... ... ... .. ... J. 177 

Keatlage Q. P. 

Note on ImproTod and Uxotio cottons in tho Bombay Prosi* 

doney Poona 1911 ... ... ... ... A. 14C 

Kuku ff. 

Dio Baamvralla BVen 1892 ... ... ... A. 814 

Kulkarnl AI. L. 

OaltiTalloQ ol Bronoh Cotton in Dbnrwar {Dept. Ayric, Boih* 

lay Bull. 93) BomSay 1909 ... ... ... J, Ud 

L. 


Leoke H, and Pam Prasad. 

1. Kotos on the Incidence and Effect of Bterility and of 

cross tertilization in tho Indian Cottons (.1/<mosra 
Dapt. Jijr'ic. in Jndi’fl Vot, IP'. Xo. U) Calcutta 1912 ... J. 

2. Observations on certain Extra Indian Asiatlo cottons 



Llolard L,. 


U 

14 


Note on Nankia Cotton in India Simla 1883 ... 


... A. 14C 



s 


Lecanie H. 

Le Coton Pent 1?00 ^ ... ... ••• A, flS 

UeM. 

The YfjreUKe L&ub of Tutity. A Cnrioiu F*b!o of tie 

Cotton riuit LfKir-n ... ... ... A. 49? 

Ufny H . .»! 

1 An Ont-brfAk of .Cotton ro<t in Pnnj»b (-f/no, 

lUuarrk IntU Patn OftnMKal Balt, i) 1S)0C» J. 10 

S. Kotia on Cotton in Bebu- in 1901 

rntn ^bM. 1) 190S ... ... ... J. 10 

3 The Rod Cotton Bng .fjjric, i« I*3la PpI. 

11 .Vo. 5) ColnxlSa IfOS ... J. lOh 

Lock tf. ti. tt el 

Cotton groiting In Cejlan (Cirn^ert anJ .fmV. JenreeU 
Poyal il^tsai'r Gefifnt Pol. P ,Vp, 14 ) 

Perademyr 1910 ... ... ... ... J. 56 

Lon e \\ H 

Oottaa iPo>l, Leaf Be«U», Green Areeiute (.Y#ip IVri Agnt. 

PUjn, Sta’Kt. BuV. H5) fTenfre ISO? ... ... J. 183 

l^deM. T. 

jestypium Sf. (Egyptian Cotton) Agne. Stntt .Vo. SO AfAr, 

Lt^lgrr S, Celmita iSOS ... m. ... J. 0^ 


M. 

^lafo r. /= 

Broach Cotton (nr/.r. Agne. Pomity Pell. 40) Pemiay 1911. J. 11 
.Ma//y P. W. 

1. The Boll irorm..4Hffi*>i T*aat 1902 ... w. B. >36 

2. The Boll wona cf Cotton (IP. S.Drjit, -lyric. Bir. Petem. 

PAl, 24 4 29) ir«»A.’»yfwi 1S91 4: ISPS ... D. 236 

D. 122 
D. 124 
J, 169 

S. The hleiicaa Cotton Boll Weeril (It* S, DryU .lynr, P ttw 

BuN. ISO. oTP**i'»yfo«i 1901 ... D. 237 J. llPg 

Me BeydeJ.M. 

Fertiliwrs for Cotton (TP. S. DtjC. Ayrit. FemPnll. 14) 

irafWayjftB 1SP4 «. ... A. 123 J. 119 a 

Me Call J. S. J . ' 

Cotton CnlUTation ; its Extenaon in Cejlon (Ctmlart eei 
Agrie.Jcvriial*PnyalPelanie Carden* Cty'fn Pel. 7P 
-^o. 19) Feradffiiya 1909 ... ,,, ... J. oSd 
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MedllcottJ.a. 

OottoD Handbook for Bengal Calcutta 1862 .. ... A. 219 

fl]ee dlJ.C 

Report o! the Supeiintondent Cotton Experiments Circulars 
anilylffrie. Journal Royal Dotauie Gardens Ceylon Vol, III 

Jfe. 3J.) Peradestyo Jd(>5 .. — —> b® * 

iMce C. J. C. and J. C. Wtttts. 

Cotton (CiVenrar* and Ayric, J’ournal Royal Botanic Gardens 

Ceylon Voim Xo. IS) Peradeniya 115(36 ... J. 56 c 

Merritt J. H. 

Cotton Frauds and Cotton commissioners Departments 

(Administration Reports for 1870-71) Bomiay 1871. K. 120 & 

121 

Middleton T. H. 

Indian OaUirated Cottons (E#/. Prodttct Strie< Xo 15 Ayrie. 

Bedyer 1895 Bull. 8 ) Calcutta 1896 ... ... J. 6 b 

MolUson J 

Goisyphun (Cotton Seed) {I'ey. Prodtiet Senes Xo 75 Ayrie, 

lAdytr 9) ColctitM 1003 ... ... ... 7. 6 ) 

Alotile H. 

Tbe Stntetnre ol the Cotton Fibre Manchester \S^(i ... B. 174 

Moore A T 

1 AdnunUtratlon Report of the Cotton Department for 
1871-72 to 1877-78 Bombay 1872, 1875, 1876, 

1877 ... .. ... ' ... K. 120 

2. E«t Indian Cotton &<•. &c Bombay 1872 .. ... K, 122 

3. The Bomba; Cotton Adulteration Act 1877 ZJomJay 1877. EL 120 
Morgan A. C. 

A Predator; Bag Reported os an Enem; of the Cotton Boll- 

wonn (IT. iS. Dept. Ayric. Bur. Entom Part fT Bull. 63) 
Washinyton 1907 ... ... ... ... J. 172 

Morris D. 

A, B. 0. of Cotton Planting (fmperial Dept. Ayrte, Best 

Indies Pamphlet Xo.Si) Barbados lOOi ... ... J. 97 ^ 

2. A. B. 0. of Cotton Plsnling (itn|Mriai Dept. Agric. Best 

Indies Pamphlet Xo. 43) Bariados 1907 ... ... J. 97e 

3 , Cotton and Onion Indostries {Impenat Dept. Ayric. Best 

Indies Pamphlet Xo.il) Barbados ViOS ... ... J. 97b 

Oppel A. 

Die Baamwalla Leipsiy 1902 


... A. 660 
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Orton W, A 

1 Cotton Wilt (1^' 5 Dept. ^grtr. Farm Bull, 333) 

Waehington 1908 ... ... ... ... J, llOij 

2 Sea Island Cotton (IT. 5. Dept. Agrie. Farm Bull. 302) 

Wathingtfm 1907... ... ... ... J. 119p 

Orton \V A & W W ailberf 

Tho Control of Cotton Wilt and Boot*knut (IF. S. Dept, AgrU. 

Bur. Plant, Indutt. Ctrular QS) tt'aihington 191Z ... J. 177 

P. 

Passon M 

Dio Enitinder BanmffaUdjhanda Slallgart 1010 .. A. 609 

Peake R T 

Cotton London 1910 ... ... ... ... A. 326 

Pritchard C B, 

Annual Rei>ort of the Cotton for Uomba; Preaidencj for the 

;earl880'81 to 1882-83 flom^oy 1881-1883 ... E. 120 

Q. 

Quaintaaee 4. L 

The Cotton DoU-worm (H'.5 Dept. Agrie. Farm Bull. 191) 

IVeihington 1004 D. 236 and J. 119j 

Quafntance A L & C.T. Brues 

The Cotton BoU-wonn (11', S. Dept. Agrie. Bur, Enlem Ball. 

50 ) T3'oi^in^/on 1905 ... ... ... D. 37 

Qualntance A. L. & P. C. Bishop. 

The Cotton Boll-woim (IF. S. Dept. Agrie. Farm Dull, 212) 

irdeMngton 1903 ... ... ... ... J. 119h 


R. 

Redding R. J. 

Essential Steps In Securing an Early Crop of Cotton (IF. S, 

Dept. Agrie. Farm Bull, 217) Tl'as5ino(on 1005 5 A. 125 

j J. 119k 

Renouf W. 

Eote ou the Cotton Failure on accouat of BoUworm in the 
Central and South West Pnojabin 1905 and on the 
Results of the measares taken to prevent a Reenrrenee 
in 1906 ^Dept, Agrte, Punjah Bull, 1) Lahore 1907 ... J, 17a 
Riley C. V. 

1. Cotton Worm together with a Chapter on BoUwonn (IF. S. 

Dept. Agrie, Enlom. CouiBitMion) IFatAinjfon 1885 ... 5 205 

I K. 200d 

2. The Cotton Worm (\V, S. Bntam. Cemmieeion Bull. ZJ 

D. 235 


Waehinglon 1880 


■il 
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3. The Cotton Worm in Ike United States (Abstract) 
Salem 1879 — •• ••• • ' 

Robertson J. A. 

Area and yield o{ Wheat, Cotton, Rico tee &c. (blh hsue) 
Calcutta 1903 ... *.• 


Quebracho and Cotton in the Argentine Chaco (Di;:i. 
and C'Mf. Reports Miteell. Stritt Ko. 639) 
London 1905 ... •«« •" 


Roux P. C. 

lie Cotton en Egypte Parit 1908 
Royai J. Z’* 

The Onltnre and Commerce of Cotton in India and Elfcwhere 
Rombau 1851 • • 

s. 

Sanderson E. D. 

1. UibernatioD and Derelcpmeot of the Cotton BoU. Weeril 

( ir. S, Dept yigrtt Bur. Rntom. Bull. CS Pari /) 
li'erAinytOfi 1907 ... ... ••• •. 

2. llisceilaneoaa Cotton Insect* In Tesas (If. 5. Dept, .igrit. 

Farm Bull. 323) IVasAinyton 1905 ... ••• 

Schmidt A. 

1. Cotton Grotring in India 1913 .. ... 

2, Report of Visit to India for the Intornstional Bederation 

of Master Gpinnor’s and Manafncturoi^s Association 
AfaneAetler 1910 ... ... 

Scfto//e/d P. M. W. 

Koto on Indian Cotton Simla 1888 ... ... ... 

Secretary to Financial Cornmfssfo/jer Punjaft. 

Report on Cotton OoltiTaUon in tboFonjab for 1871-72; 1881 
1882; 1882.83 Lahore 1872, 1882, 1883 ... 

Secretary to the Chief Coiamlssloner Burma. 

Report on the CalUTation of Cotton in British Burma for 
1881.82 i?onyoo» 1882 
Shear C. L. and Q. P. Miles. 

The Control of Texas Root Rot of Cotton (If. S. Dept. Agrte, 
Bur. Plant Indutt. Bull. 102 Part 5) IfosAinylon 1907.. 
Sm«h E. P. 

Wilt Disease of the Cotton, Melon, and Cowpea (If. S. Dept. 
Agrte. DU. Vtg. Path. Bull. 17) M'as/iltijlan 1899 
Subblah P. V. 

The CaUiration of longer stapled Cottons at the Cawnpore 
Experiment Station {Agrie Series AorfA Ifesf Pro- 
tinees nni Oudh Bull. 16) Allahalnd 1901 ... 


B. 23 G 

K. 12 

K. 189 
A. 204 

A. 27 

. J. 172 

J. nob 
A. 02 

A. 14« 
A. 208 

K. 124 

K. 126 

. J. 129 

. B. 103 

. J. 12 



... A. 14& 


Tata J. N. 

Growth of Eg^tiaa Ooitoa in India Bomhay 1896 
Thompstone E. 

Notes on Tiee-Cotton CnltiTaGon in Burma (Dtpt, Agrie. 

Burntt Dull. S) Bangoon 1911... ... ... J. 99 

Todaro A. 

Onltora del Ootoni is ItaUa, Segnita da ana monografia des 

Genera f?ome 1877*78 ... ...A. 631-2 

TcotmaaE.B.andE L. Tftrop. ^ 

The Principles of Bleaching and finishing of Cotton London 

1911 ... ... ... ... ... a 489 

True A C. 

Cotton Seed and its Prodacts (H*. S. Dtpt. Agrte. Farm Bull. 

36) Wathinglon 189$ ... ... ... J. 119 b’ 

Tyler P. J. 

1 Tbs Nectaries of Cotton (ll’l 5. Ifep/. Bur. Thnl 

Indutt. Bull. 131 Part 6) ll'ethinglon 1008 ... J. IS9 

S. Varieties of American Upland Cotton (TT'. S. Ltpt, 

Agrie. Bur, Flint Indust Bull I63) irosAi’iiyfon 1910, J. 120 

w. 

Wa aoa Po M. 

The Bed Cotton Bag (Bepf Agrte. Burmo. CttUitalor's 

Lta/tt 19) Mandalay ... ... J. 133 

Walton W. 

Cotton, its Caltnre, Trade and bCanofactare in the Belganm 
and Saladgi District) of the Bombay Presidency 
Bombay 1880 ... ... ... ... A. 25 

Watkins J. L. 

1. Cost of Cotton ProdncUon (ll' S. Dept.Agrie. D>r, 

Misetll Reports 16) Washington 1898 ... ... A. I25. 

2. The Commercial Cotton Crop (11^ S. Dept. Agrxe, Bur. 

Stalut Bull. 34) Washington 1905 ... .• d. 171 

Watt a. 

1 Gotsypium Caieuffa 1890, ... . . . A. 206 

2. The Wild and Cnlrirated Cotton Plants of the World 

London 1907 ... ... ... ... B. 254 

Writer J. M.aodBoykJa E B. 

The Advantage of planting Heav^ Cotton Seed ( Tl'. S. Dspl. 

Agrte. Farm Bull 285) IVasbittyfoa 1907 ... ... 3. 119o 

White H. C 

The Hannring of Cotton ^W.S.Dept.Agrie Farm. Bull 48) 

Washington 1897 m. ... ... ... 3. 119 n 

Y. 

rouayT AJ. 

The American Cotton Industry Zandoa 1902 


... A. 516 


Gentlemcn, 

TO ARE DEALERS IN— 

Primus Stoves, Stove lighters, Petrol 
and Petrol lamps* 

(These lamps are very convenient for gatherings or 
sncii other festive occasions as they give brilliant light 
and arc portable. We also give them on Iiiro at very 
modenitc rates ). 

Gold and Silver medals 

^yE ARP. OUILDERS, FIJiCTROVLAlLnS AND PNOUaVRUS— 

Wo supply all kiud^of prcNcntation medals or other trophies 
for gymkhanas, clubs, dramatic compamo «tc. 

D* G. Biniwale &.6o., 

Shanivar Petli, Poos v City. 


INDIAIN & ENGLISH STATIONERY. 


WHOLESALE AND RETAIL DEALERS. 

Indian a^o) English Stationery of rR sorts can be had 

on very moderate rates. Catalogue of detailed particulars will bo 
Kaaa 

sent on receipt of stamps of 1 anna 6 pics. 

DIGAIIBAU NARAYAN GODSE, 
Budhirar Petli, Poona City. 



EMPRESS GaRDENS, POONA, 



Supply seeds of Flowers and 
Vegetables, Garden Tools, 
Insecticides, and Plants ; 
Flowers, Fruits 
and Vegetables 
in season. 
Price List Free 
Apply to Superintendent . 


HBHVaNKaR Bros. ©PTieiANS. 

AND 

Spectacles Makers, 

Dhamdhere’s Wada, 

Budhwar Ghowk, 

POONA cnv. 



Preserve your sight by nsii,j» perfect genuine pebble Spectacles and Eye- 
glasses &c. 

Unequal Vision •—About ninety persons out of each hundred have eome 
difference of focus between the eyes and the majority are content to wear 
spectacles made with both lenses alike, the result is continual straining and 
impairment of the vision, I'ot the eyes to be used healthily each eye should be 
suited separately. This method b practiaed by Abhyanhar Brothers, Opticians, 
Dhamdhere’a Wada, Budhwar Cliowk, Poona City, where they may be coceiilted 
personally or by letter, free of charge, respecting Spectacles, for all forms of 
defective vision. 




Improved Agricultural Implements 



Over 4,000 oC our Imptcmcnt<? j\ro now in nsc. 
manutactuvo.inourowTi Factory tlio foUonijigIniplements : 


r ' 

Clullcd, Iioa/Ploiigh 

No. 9 ... ^ ... 

Rs.a. I 
!'■ 40-S-0 

51 if ‘ n ‘ 

„ 10 ...' ' 

■ 3370-0 

55 55 55^ 

„ 12 

,, 1070 - 0 , 

SSI 35 55' 

„ 13 ... 


Hand Cl^aff'CKttter 

... 

, 10-5^ 

Trictionfess Roller Bearing Iron Pulley for 


tVater-dtts < 


k-b-d 


'Mo<lels Cor the next season arc now TOjCtir anG emWlv su>«ton- 
tiai improvements 'over I'^st yenr^s. 

Order to'day- 
'< 

KIRLOSKAR: BROXHEkS, 

?osr KniI.OSKAB VAM," 
Aussn Suir, Disi. SATARA 


Is! Odoher 1912. 



JAKUART 1013 . 


[No. 3. 


THE 

POONA 

AGRICULTURAL COLLEGE 
MAGAZINE. 



POONA. 

mill}! TIJ r\tss, «5 HILBBIft/T FCOHJ 

By 

G&ngidKtf Bfc^Rtw TiWilVw. 


1913 « 


Price ns. 9. 



THE 

roOXA AGRICULTUKAL COLLEGE jrAGAZINTJ 
Magazine CominiUec. 


EdITOFS — 
ATAviorRS — 


jatu 

3IR. E J. rEENAJTOO. 
3Ie O. B. TjlItalkaii. 
Mr. T. K. Kii.«.r, ' 
, Members. ■ ' 


II II. 3IA^•s Eso. T». *c Me. B. If. llDAvnArKAt 

B. 31. Cniunxi! Eao. k. .v. Mr- 0. S. Kitbp'ad.'IJ. a 


Notice to Contributors.' ' ' 

The Its^ztne ii &t the JiefHml of Profe^OM, pi‘t aoi! atuJeeU t 

well at hsxio^ tpootl iBttmt »n ApricoUoCc. A\l coBtnltiUoa* tliOoU I 

vrntu-o If^THjanJ oa one ei<feof the paper And tre iuhjert to •aft Beoift 
eraea Utioot u nti.r bo conottrnt vith ilieir iJms And TejertH} aHicIea .'will not I 

. - . * 

The MtptivM win he jniWitbed aa folloct!— I»t -Jitly, l*t Octoher.’li 
JtBuirr. Ut Utrch and contnbuton ore re^oetted to read {& llifireontnl’etioe 
tl oue month t<‘forc U)«<iA(e«^pnlW«tn>n. I , * 

' . 5 - , T LOBO, 

' ‘ 

'Poona AoEKrtTrsAt. ConirtiK ifiOAtixs 


Rj.Ks or MilHtfriplion. ’ ' 

Tfarly ... . IcUnl ... ■ IJ* 5 0 f> . ' 

u ... lorwgn ‘ ^ .... .3* C>1. , 

Single Cep) . . ... . . A» < U* !• V . i 
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Editorial. 


TN tbe eloquent and NftluAble iil'.resH wlitcli ffu delivered by 8ir 
^ Narapn G. Chandiwarkir at the recent social pattering at tbe 
Poona Agricultural College, be asked tbe question as to what was the 
inflneBce of ogrkuUnre on tbo general outlook of nu educated aan 
who makes it hw life work. Other jirofessions, he said, tend to narrow 
a man's view, and restrict his sympathy. A lawyer sees so much of 
quarrelling between people over petty trifles, that the world becomes 
potty in bU eyes. An engineer wor^ among machinery,— and bis out- 
look tends to the idea that the world of mankind is c:\p-\blo of being 
treated as a piece of machinery, A medical maD, even though his 
oallook is more boraao, is so accoslomed to see people who are sick 
that Ws point of view is raodICed accordingly. Is it tbe same with 
agricuUnre? Iho speaker thonght not,— and conceived that working, 
ns ho wonld do, in the open country in contact with the ever mysterlona 
processes of pfalnction and reproduction, — there would bo Uttlo danger 
of that narrowness developing which is One of tho disquieting features 
of modern life. Tlioideaisa striking one. IVbetber Sir Narayan’^ 
V iew is correct depends, of course, on the man. But let ns over eonceiv® 
that an occupation is a noble one : that we are indeed gmbbsrs in tho 
roil, but that in so doing we are the roost valuable citwens of the world 
that exists, and that it is only by our labours that the world continnes 
to exist at nil ; and further that we have continually before ns, and wo 
continually use ami guide for ont purposes, those wonderful and 
mysterions processes of growth and production, hefora which as yet wo 
can only now liow and confess that their understanding is beyond ns. 

Tho present rmmber of tlie College ifagamo contains n number of 
articles of spechliatcrest. We trust, for example, that tho report of 
tho competition for a prize of Rs. 500 for a seed drill suitable for our 
conditions offered by the Principal of the Collego will etimulate other 
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to improie on any of those Eabiiult<*d. Xone of those tested really 
reached the standard laid down, thongb several contained ideas of great 
valae. As a sapplement to this report, the paper on tC’ts of foreign 
seed dfUls on the College farm will le foond of great interest. 

The tears which all the claeees at the College have recently nnder- 
tateo, and which have been pirticnlarly snccessful this year, form the 
basis for a number of articles. For the first time in the history of the 
College, it has been pos'ibla to arrange to take the final year student 
to the spice gardens of Kanara, — which tepre*eat some of the most 
intensive agficnltnre IQ Western India. As a resalt, we present an 
exceedmgly interesting article on these gardens and their specUl 
methods The same tonr aUo iisiled Kathiawar, and some of the notes 
made on that occasion will also b-* foand of intercut and value. 

There are a number of other articles which we present with great 
pleasure, beense they deal, form personal experience, with problems which 
are really before our agricultnral population daily ns real difBcalties. The 
question of the damage of cotton ee^I doriog ginning is a matter of ur- 
gent importance,— and we owe to Mr. I. S. Knlkarman account of ex- 
periments to determine bow for this is aflccteJ by the type of gin used. 
In the Deccan there is no ma'ler more inqnireil about by the enUivators 
than the destrnction of wild pigs. /Vn acconot by 3Ir. Bhandiwad of bis 
efforts in this direction will be of coU'iderable value. The renovation of 
fruit plantations is a matter of great importance in a district which 
has been and may be a^ great a fmit pmilucing centre as the Deccan. 
Hence, Mr. Patwardhan’s straigblforward acconot of how he has dealt 
with cne special case represents ju-t the sort of material which this 
magazine desires to pnb’i«h. There are manj other articles of equal 
interest, to which there is co space to refer. 

At the recent College social gathering, the project was mooted and 
discussed, as to whether an agricnltural graduates’ a'sociatfon shonld not 
be formed for mulnal assistance and protection, and to form a link with 
the college in which they have been traine*!. A most interesting time was 
Ep«iYoiittal.t>cc!cnunYiytttfcVajgt:vi«m\)wrfi graiua^es oi ftie fJo’ilege 
who met together, and it is to be hoped that ench a gradnates’ associa- 
tion as that proposed will be a real fact at an early date. There is no 
feature of an annual social gathering which is more appreciated by the 
staff and students of the College than the way ia which old students 
gather together on these occasions and remme the interests and 
nthnsiasms of their college days. 
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As we write the agticaltaral prospects in Western India are far 
more satisfactory than at one time seemed likely. The result ofthe year 
in Gujarat, the Koakan, and mncli of the Sontbem Maratha Country 
has never been really in doubt. But in the Deccan it was far other- 
wise, aud at the begianiug of October it seemed likely that we should be 
faced with a very severe famine in Ahmedoagar, and parts of Poona, 
Nasik, West Khandesh, and Sholapur. The ram m October, followed hy 
the totally unexpected storms m November 22nd, have largely changed 
the ontlook. There will still be scarcity, — but the worst we feared will 
not occur. 


REPORT 

On Drills Competiting for Dr. Mann’s Prize, 

ff N all 8 drills were received for competition from persons mentioned 
in the following list 

1. Messrs. Kirloskar Brothers, Four coultered drill. 

Kirloskar Wadi, Dist. Satara. 

2. hD. G. K. Josbi, Jamkhindi. Three coultered drill* 

3* Messrs. Kale and Nagarkar, Four coultered drill. 

Agricultural College, Poona. 

4. Mr. Madbavrao Deodbar. Four coultered drill. 

Baramati, Disfc. Pooui. 

5. Mr. Haijivan, Carpenter, Surat. Four coultered drill and 

two coultered drill. 

6. Mr. ilartandrao Alandbre, Four coultered drill. 

Loni, Dist. Poona. 

7. Ganesh Kalagriba, Mimj. Three coultered drill. 

8. Mr. P. II. Joshi, Amraoti. Three coultered drill. 

2. The description of each drill with the detailed constructioq 
about the automatic mechanism of each is attached here to as an 
appendix. The photographs of each of them taken separately are also 
forwarded herewith. 
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3. In ill fire quite distinct prindplM are reprejeated, Kcw. C, 4, 
6 and 7 being a mcdidcation of one and tli 0 fame principle, the other 
four hating each a distinct prindple of their oitn. 

4. We irill now gite our opinion as to how far the sereral condi- 
tions laid down in the advertisement ba\e been fulfilled bt each of the 
various dKlIa 

1. The eiact sale pncfs- of drill- Xos- 3, 4, 6 and 8 have not 

been communicated to ii«. Hat we think that they could 
be made within Ue. 50- Mes-srs. Kirloskar Drothers gave 
cn^ally Rs. 55 as the sale pnce of their drill, but now 
they inform os that they have I'eeu able to offer it at 
Rs. 45 with seme modification'*. 

2. All drills hate attempted this, but tbe automatic 

mechanisms require to almost all case*, some modifica- 
tiQus to make them more effective. 

3. All the drills could only wwJowar and Bijri. In all cases 

the gaps hai e not exceeded 5«o except that of Mandhre'e- 
Bot Messrs. KirlcbVarV, DeodharV and Kale and 
Kagarkar's have sown Injri mnch thicker than ordinarily 
reijaired. As to Jowar Mr. Deodhar's only sow it thicker 
than required. 

4 . The hliiaj drill, a« it stands, U not suitable for sloping 

laud. llesiTS. Kale and Isagaikar’s will have the same 
difficulty. 

6, To judge this point we have selected four kinds of seed-, 
namely, bajri, Jowar, cotton and groniidcut. But all 
drills could only deal with lajri and Jowar nearing 
satisfaction. JctshiorJainkluDdi'c, Miraj and Kale and 
Kagarkar’e were able to sow cotton seed bnt not at all to 
any satisfaction. Tbe fii^t two of these were able to pass 
groundnut seed through their hoppers Uit the dropping 
was so irregular that it i* not worth considering. 

6. All the competitors had sent in loll sized working models 
but that of Joshi of Amraoti was too delicate to stand 
the field trial. 

6. A short note giving the obvious meriU and defects of each 
drill separately is pven below 
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Mostly of cast iron pattfl, hence not repairable m a village; the 
springs pnlHog down the piston not 
j. Meiirfl. Ki to* it Broa, g^pfici^Qily strong, lienco gaps loft heavy in 
weight and consequently in draft also. DiQicnU to clean the hopper. 

Easy for transport and setting deep or shallow ; distance between 
seed to seed adjustihle. 

The parts ofantomatje mechanism not snflicieutly strong. Not 
easy for transport. 

Being mostly made of wooden parts nnJ requiring no chain, easily 
reparaole in a village. Distance between 
2 Mr. Joshi, J«rakh«ndi gccd to seed adjOatible. Also adjnstibla for 
size of seed. Contents of bopper easily removed. Seed rate of the game 
Mod of seed adjaatible. 


No provision to change the distance between seed to seed and for 
different sizes. Thb is only possible by 
KipxUf?*"' changing the cjJInJers for a different distance 

or eize. The arrangement for tailed sowing 
provided is defective emptying the cylinder difficult. Uosnitable for 
eloping land difficnlt for transport. 

Simple in meclmnism. Easily reparable by a village carpenter 
and a tinman. 


Hoppers leaky. Not easy for transport. No arrangement to throw 

, »r TV. j. out of work. Difficult to clean the hopper 

4. Mr. Deoouar, Barsmati „ 1 1 . 

No provision to change the distance between 
seed to seed and for different sized seed. 


Simpler in coDstmetina and being made of wooden parts excepting 
the two sproket wheels and chain, is reparable in a village. 


Driving chain gets out of order. Seedt crushed, by the pressure 
s. Ur. c.r- Tkc hoppOT col baviog safScietit 

peater, Sar»t, ' slope towards the hole, cotton seeds could 
not bo led into the hole. Difficult to trans- 
port. No provision to change the ffistanco between seed to seed* 
Adjnstiblo to different sizes of seeds, Rather simple, 
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Sowing irregular. Tbe odjostment for cottou and groundoot not 
effactire Emptying the hopper difficult. 

6. Ur Man lire, Loni The arraDgement for throwing out of work 
impractical. Was received over lime. Seod rata adjustible. Easy for 
transport. Depth adjnstihle. Entirely made of iroo but no castings 
excepting two gear wheels can be repaired in towns and cities. Durable. 


Hopi er arrangement defective. Reqntring the seed to be kept at 
almost a constant level, acd for this reason some liucs remain unsown on 
sloppy ground, bto provisioD for changing 
Miraj Kslagrilit, tlie distance between seed to seed and few 

size of seeds. Emptying of tbe hopper 
difficult. Not easy for transport. 

Simple and compact. Datable parts of automatic mechanism but 
if btokca cannot be repaired io a villago. 


Coaid not be worked owing to delicate meebsDism. Seems to 
have po«sibiliiies. 

S. Ur. Josbi, Amraoti 


6. We bare put each drill to a careful, thorough and critical test 
with the exception of No. 8 above, the antomatic mechanism of which 
was too delicate to permit ita working on a field scale. All the rest 
were suljjected to a field sowing. 

To arrire at an accurate compari'-oo of tho sereral drills we made 
a list of all tbe requisite points that should be io an ideal drill under 
two beads major and minor. The capability of each drill asobserred 
from a careful examination of tbe various mechanism, independently 
and in consultatioa with the makers and further tested by field trials, 
for each point, has been marked. Tbe statement giving these details is 
given below — — 

Considering on the whole, there is not a single drill which teaches 
even approximately tbe required staodard of completeness. In assigning 
marks theiefore to each drill we have taken into consideration to how 
many points, the maker has given thought and to what extent his ideas 
are pot into practice. 
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7. From the statemeDt it will bo seen that we bare allotted in 
all 700 marks ont of which fi25 are for major points, and 175 for minor. 
The various drills stand in the following order of merit 


Rank and Name of the Competitor. 

Major. 

Minor. 

Total. 

I (2) Mr. Josbi of Jamkhindi .. 

300 

77 

437 

II fl) Afessrs. Kirloskar Bros. .. 

300 

133 

433 

Ill (0) Mr. Mandbre, Loni 

295 

87 

382 

IV (5) Mr. ilarilvan, Surat .. 

260 

71 

331 

V (7) Ganesh Kala Qriha, £tim|.. 

265 

60 

32.5 

VI (3) Messrs. Kale and Nagarluir 

240 

38 

278 

VII f4) Mr. Ueodhar, Baramati .. 

210 

53 

203 

VJll (8) Mr. Joshj, Amraoti 

140* 

63 

203 


* Certain points of these could not be tested in the field osving to an' 
workable mechanism. 


Note In the above marking we have not made any disallowance 
for kir- klandbre's drill for bobmittiog it moch later than the last 
prescribed date. Further we nnderstaod that be was allowed to eee tbe 
other competition drills before submiesion of his model. 

On a careful coosideratioo, we have come to a conclnaion that no 
one drill is so enperior to others as to carry away tbe fnll amooot of the 
prize, in exclustoa of others 

Each and every one has shown some ingenions originality and 
deserves appredation. We therefore recommend that the prize bo 
divided. We might propose, for this pnrpose, that all tbe lirst seven 
receive Us. 40 each, and the remaining Its. 220 be distributed amongst 
the first five according to their order of merit in the ecalo prescribed in 
the following table: — 


Rank and Name of the Competitor. 

General. 

Special. 

Total. 

I 

Mr. Josbi, Jamkbiodt 

40 

00 

130 

11 

hlessrs. Kirloskar Brotbera ... 

40 

Oft 

105 

111 

Mr. blandbre, Loni 

40 

40 

80 

IV 

Mr. Harjivsn, Surat ... 

40 

15 

&5 

V 

Ganesh Kala Gnha, Blinii 

40 

10 

60 

VI 

Messrs. Kale and Nagarlmr 

40 


40 

VII 

Blr. Deodhar, Baramati 

40 


40 

VIII 

Mr. Josbi, Amraoti ... 

Total... 

280 

220 

500 






Ok Dbills CoMrirriTiKr. for Dr, Mann's Frizr. HI 

ConsideringaU the pointy ooncofthe tlril/is as presefile-I in tU 

model la ia a anitaUe form for immediate atloption, aa they stand. This 

mach is certain, however, tliat very gooil tileaahaFO hcen bronght for- 
ward, and from a corabinatioo of the goo.! points of each it ia poeaiWo 

to work ont each of the principfes represented to an efnci’cncy reqnired 
for oar conditions. 

* * • * 

Seed Drill Presented by 
Messrs KIrloskor Bros , 

fCirlfisinr IVarli, fhst. Satire. 

Thu is a fonr conltercd drilJ made entirely of iron jiarti except 
the pole. Thu conaieta in two eidc wheels 14 inchea m lUaraetcr 
joined by an axle. 

Behind thia axle and riinoing panllel to it la a ronod iron bar 
j'oincd to the former by elbow at Iwtb tho cnda» To the front portion 
of this elbow is bolted a conatorpowo weight and to the rear tho wheel 
scrapers. 

The tear har carries tfie coulters j to the rear end of tliese coalters 
is bolted the antomatic sowing attachment and tho hopper. 

On the same bar are fitted two cast iron sopports, for bolting the 
draft pioles. The inside edge of this casting has four notches, which 
receive the tooth of the Icveni. The angle of the coalters can bo made 
more or less acute thus allowiog deep or shallow setting or cioo 
throwing them off the ground altogether when required. Tbeso lovers 
are fixed to the handles which are phce<l indie and just close to the 

notched casting. 

The antomatic sowing apparatna consists of two supports starting 
from the rear end of the ronlter and slanting forward and upwards. 
The rear end of these supports carries a tongue on the underside, of 
which there is a small roller ngi'dly connected to it but having free 
movement on its axis. 

At the top of the supports is a c.iae which is pierced through by a 
pointed piston and which has a groovetl receiver at the top. ° On the 
axle of the wheels, for each conlter is provided a set of toothed wheels, 
the teeth on different wheels in eadt set varying from S to 8. Any of 
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these cnii be fixeii rigidlj’ to tbe axle j««t below the toogae which is 
pn«lied nimarils, wlieuever one of the teeth comes exactly bolow the 
roller of tl e tongue, in the i»roce‘‘S of revolntioii. 

The ])iston which bw been referred to above, norniaUy rests fm the 
tongue and is jiushed upwarils by the upward movenieut of the latter. 
The piston when ouc« lifted, la brought down by a spring if not so done 
by Its own weight. 

The jnstoo when jiwsbed ^irotroles ui the groove referred to above 
and lifts np and delners into the tithes, the seeds which have rnn down 
in the groove from the hopper. 

The distance between tlie rows is adjustable by movable coulters. 
Arrangement for mixed sowing is provided. 

The machine is of cast irou and strong bat heavy. It is easy to 
transport 

This drill carries an attachroeot for covering the seed after eowiog. 
* * » « 

Seed Drill Presented hy 
Mr. Josbl, Jomkhindl. 

This consists of an o^lnUTy three cooUered secil-dnU usually 
used for sowing Jowar lu that tract, and an antomatic sowing 
mechanism as described below . — 

The horizontal motion of the bullocks while walking Is transmitted 
into circular motion h} mean-^ of one central wooden wheel 12 inches in 
diameter, aud rolling on the ground. It is fixed to the draft pole by 
means of two iron etandardi workiug oil a binge with the draft pole. 
On one end of the axle of this wheel there is another wooden pulley of 
2" diameter. 

Over the tubes is erected a platform which is supiiorteil by two up- 
right eupjiorts on the two ends of the head-piece. On this platform 
over each lobe, la fixed a mall rcctangulic wooden case. Through 
the centre of these passes a square shaft. Three wooden pulleys of 
4", C", .uid 8"dMnieter« arc fixed on this shaft close to the central 
case. A rope jasses ov er the era ill pnlley and one of these according 
as the distance between tun seeds ill a row IS rcqiured. This rope also 
passes ovei a third pulley which is fixed in two perpeudicular iron 
BUppoits three feet over the transmissiou wheel. 
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In each of the three woollen cases* a woolen roller one inch m 
diameter and 1 J inches long and having two circles of 12 depressions, 
each of which on one alternates with one on the other- 

Regtilation of the seed-mte;— This is effected hv a wooden pin 
passing through the side of each case and can he pU'hed m just above 
the roller. More the length of the roller evpo^el to the tlow of tlie seed 
from the hopper, more see I or bigger sue will be sown The pm by 
poshing ont or to can he made to coiec more or loss length of the 
roller. 

In front of the cases there 13 a screw which presses on a spring 
inside the case and can widen or narrow down the opening over the 
roller, thus allowing the feeding of bigger or smaller sired seeds. The 
machine can he thrown oat ot work when desiretl by hlbng the trans- 
mission wheel off the ground by means of ropes. 

Regalstioa of distance lietween two adjicent sewls in a rjw This 
can be done by shifting the rope ou one of the three wooden wheels, or 
covering ot keeping open both the senes of holes on the inside roller. 

The contrivance has been pot into practice m a very simple and 
ingenious maonef and consists of parts which are easily procnrahle and 
repairable. The construction as made i'* however kacha and rickety, 

* « j* * 

Seed Drill Presented by 
Meesrs. Kale and Nagarkar^ 

AQricahural ColUgCy Poonn. 

This consists in the following lutomitic sowing arrangement 
attached to an ordinary local four conltered drill. 

To the bead piece ate nailed two iron strips, one at each end, and 
projecting forward. The forward ends are catveil into a loop through 
which passes anavle, carrying two woolen wheels 10" m diameter one 
at each end. 

This axle passes through a galvanised iron sheet cylinder 5" in 
diameterandcarriesafanofthe same materiil, which revolves inside 
and flush to the sides of the cylinder. The cjlmder has 4 circles of 
eqaidistant boles, the distance between each two circles beiu" the same 
»3 tbe distance between each two articles being tbe eanie as The distance 
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between the two conlters. ( The cylinder has a compartment for sowing 
a mixed crop like tnr. ) But this will not do the mixed cropping as 
required m practice. 

Bj the walking of the bullocks the wheels turn on the gronnd and 
rerolve the axle, a? well as lUe fan and the cjUnler on it. When each 
hole on the c/Imder, comes at the lowest position it drops tbrongb it 
the seeds from the cjlinler. The seels are then cangbt bj funnels 
placed jnst below the cylinder and are carrie I by short tabes throagh the 
conlters into the gronnd. 

» « * * 

Seed Drill Presented by 
Mr. Deodhar> Baramatf, 

Diet. Poona. 

Thu consists in the following antomatic sowing arrangement 
attached'lo an ordinary four cooltered seed-drill. 

At the two ends of the head piece are mortised two cross wooden 
pieces projecting about 15" forward from the bead piece ; throngh these, 
8 inches in front of the head piece passes a round iron axle carrying at 
bath the ends ontside the pieces 'two wooden wheeb 18" ju diameter and 
protected by iron tyres. Tbe^e wheels, when the dnil b at work roll on 
the ground. 

The two end pieces above referred to also carry two vertical sup- 
porta 2' tall. Inside the top of these supports is bolted oa a deal wood 
box divided into fonr compartments wide at the top so sloping inwards 
at the bottom as to have a narrow elit in the bottom. Each slit comes 
over the bamboo tabes fitted vertically iu the coulters. 

There b another axle with its ends inserted in the vertical snpporls 
just below the box. Thb axle carnes fonr wooden disks having on its 
jiAa, di&hx we. ta ihit ibty 

will revolve in the slit at the bottom of each compartment. The 
portion of disks exposed below the box b encased by a tin case opening 
below into the bamboo tabes. 

Bach of the two axles described above carries in its respective 
c entre a gear wheel of the same size over which passes a chain. 
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■\Vlien the drill is in motion the laml wheels turn ronnd and thus 
make the sowing disks to revolve which in their process of revolution 
pick up seeds from the hopper and fee«l them at regular intervals into 
the tubes. 

* * * * 

Secrf'Of/// Presenfeef by 
Mr. Harjlwan, Carpenter. 

Surat. 

This consists of a rectangnlar wooden frame below the back end 
of which are fixed coulters hke an ordinary drill 1' ajiart. 

The automatic mechamsm consists of the following : — 

The frame is mounted on tho aile of two wooden side wheels 18" 
in diameter. This a\le carries between the left wheel and frame a cycle 
gearing. The frame c:\rries a seeil box on two supports 31" tall con- 
taining four compartments. On the (op of the two supports and inside 
the seed box is placed a square shaft which carries outside the case on 
the left end one small gearing. 

A chain passes over this small wheel and the one mentioned above. 
Thus a revolving motion is created by the laodwheels and transmitted 
to the shaft inside the bos. 

The square shaft pa«ses through four wooden wheels one in each 
compartment and having 0 wooden teeth on each. The centre of each 
Compartment has a hole at the bottom which is kept clo-^ed by a button 
connected to a spring and which is opened by a push of the teeth on to 
the spring in the process of revolution. 

The seeils dropped though those holes are received hr a funnel 
into iron tubes which carry it luto the soil through the coulters ns in an 
ordinary drill. 

Regulation of di'tance between seed to seed m a row : — adjusted 
by putting in tin plates having different sized holes nccoiiling to the 
size or grain or seed-rate to be sown under the central hole in each 
compartment. 

IN’hile at work seeds were being crushed under the button at each 
stroke. 

77ic Coultered S(cd-DriU. 

The coBstnicticn and the sowing arrangement are the same as in 
thefoiircouUered drill, except that there is provirion for giving three 
distances between the two adjacent tows. 
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Seed DrlH Pnsented by 
Mr. Martandrao Mandfare> Lonl, 

District Pcona. 

This Four Coniter&l whicli « wholly raa'Io of iroa ooD«i?ts of 
an angle iron frame mounted on the axle of two side wheels 12 
inches in diameter and, a tlurA wheel in front On tfie left end of the axle 
of the two Bide wheels and outside tJie wheel on that side is fixed a 
small bicycle gear wheel. 

On the main frame, jast over the axle, are revetted double npright 
supports no inches tall. To the top of the«e supports is bolted a Sheet- 
iron box. 

About 4 inches below this box, is a square bar iB«crted and taming 
into bearings in the upright supports. To the lefl end of this is fitted 
a bigger gear wheel being tlie mate to the cogwheel at one end of the 
axle of the side wheels meultone*! above. A bicycle chain passes [over 
these two, and transmits the motion of the side wheels to the upper axle. 

The upper Ur pa«ses thrcogh four wootleo rollers 3" diameter, bare 
ing on their circamference two circles of groves and two circles o* 
eqaidistont pits. These rollers are eocased id closely fitting iron cyHnd 
ers, each of which hasonebole at the bottom nod another holeatthe top 
the latter being connected with the seed in the l«x by a funnel. The 
iron cylinder has also n hole at the b-iclc whicli is always Hhnt by a 
Inttrc kept pressed oo it by a spnng, but which can be opened when 
required. 

Between the two lower ends of the upright EUpporls is carried 
another iron har on which are bolted four wrought iron coulters in two 
pieces hinged together This bar has a series of holes so that the 
coulters can be fixed at varying distaucca. The forward portion of the 
conlter has a long hook which con be latched behind and made to 
raise the coalters off from the ground when necessary. The rear half of 
the ctnAtet has also botes, wbieb enable them being set on the tar 
forward or behind so as to make their penetration shallow or deep. 

In the boles bored in the front half of the coulters are eet iron 
tubes slanting behind and resting on a cross bar fixed abont the middle 
of the upright supports. These tubes carry on .their top funnels which 
leceiv e and feed into the lubes the seed as it falls from the cylinder, 
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TliQ l)Ottom oj tlio box lias 1' squ-iro holes one over each of tbo 
cylinders. On these holes alidea no iron stwp liaving fonr B<iuaro holes 
of the fame size and at the s inie distance as thD«o in the bottom of tbo 
box. The feeding area can be regulated or allogetbcr closed by slid 
ing this strip in or out. 

Tbe rollers can be drawn in or out so ns to bring the desired groove 
or the lino of pits under thefeeiliug hole n- required hy the size of the 
seed and either hilling or drilling. The hole at the huh of the cylinder 
enables examining whether the desired groove or line of pits has been 
set exactly nuder the feeding hole. 

To the rear end of tbe frame arc lUed two bviidles to guide and 
steady tbe uupleraeiit. 

This machine is strong, dnnhlo and light nud • cry easy to trans- 

pott. 

* * * • 

Secd-Dtlll Presented by 
Ganeeh Kola GrlhD»MIroj 

Tlkifl is a three coultercd drill with the following fintomatic 
arrangomeut •• — 

On the head piece ot the drill Uo eiipports In ' uU are erected 
which carry on their top a lioard on which is bolted on a hopper. Tbo 
hopper is pierced throiigii the sides bj' an iron o\le which carries, inside 
the hopper, three cast won grooved pnllcyb. On one end of the axle 
ontside the hopper is fixed a gear wheel. From both ends of the tiarne 
axle also ontside tiie hopper are hung two iron strips, which at the 
lower ends are jaerced through by another axle c irrying a wooden roller 
8" in diameter and 6J inches wide and a gear wheel on one side and of 
the same size ns the one inentioDe<l above. 

Over the two gears~oue oa the si le of the roller and tho other on 
the side of the hopper^passes a chain. 

Tho wooden roller when at work rolls on tbo ground and thus make 
tho grooved pnlfeys inside the hopper to revolve. Tbe hopper has 
three holes in its bottom tlirough wliich nse three sheet-iron tubes ia 
front of the pulleys. The pulleys have ou their circnmference fonj 
quidislniit pits, which, when the drill is at work, revolve, pick up the 
eeds from the hopper and feed the tubes in front, regularly. 
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Sretf'Drili Presented by 
Mr. P R. Josh!. Wmraotl- 

This consists iu an otdin'iry three conltcriKl diiU living the 
coulters 1 foot apart, with an automatic towing arrangement as 
described below. 

A wheel 1 foot in diameter is fixed on the underside of the draft 
I>ole li feet forward from the bead piece of the drill. Tbe lertical 
motion of this wheel is charged into boruoutallj* semi-circular motion by 
an eccentric arrangement, which moves in a boj'i>er, a circular iroo 
plate, having 12 holes 

The bottom of the hopper has got three equidistant holes below 
each of which there is a sheet-iron tubing which connects with the 
bamboo tubes. 

In the process of movement, when the holfs of the two plates 
correspond the seeds drop down and enter the tubes through which 
they fall into tbe soil as nsnal. 

Model submitted drops seed every three inches in the row. 

The draft pale is cut into two and yoinetl agaiu by a hinge so that 
he height of the bullocks and distance of yoking may uot lift tbe wheel 
toff from tbe ground 

Tbe prmciple ou which this drill i< dcvueil, appears very good, nod? 
worth working out but tbe |*arfs ii»ed lu the Model are very weak and i 
could never be worked talisfactonly . 
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Y G. Gokholc. Ti. Ag., 

Superintfiufenf A<jnciilfuml College J'am. 

I During tlio seti'on of luli a cooiideTahlo number ol seed-drills from 
Various countries and manufactures lia\a boen collootod iu the agricultural 
college farm, and te-»ts have con-’ctiucntly been made to ascertain bow far 
those are better than those locally u«o»l, and how they compare among tbeai- 
lalves The follow ing report, prepared by Mr. Qokbalo on the subject, and 
lubmltted to professor Ktiighl, mil bo found of great interest. Kd. ] 

The folUntiug “ drills woro trtol 

1 . DnJvaek Disk Drill. 

2 . Ruds.ick CortUor Drill. 

3 . Ketstoue Disk Drill. 

4. Clipper 5 Ilooti Drill . 

6, C’Hinax Corn pl.tnter single row. 

0. Single row corn planter Laving tlirco scrl.M uf teelU ou 
driving wheel, ami, 

7. Poona local KLarif tlrill lor conijviri'>ou. 

All these were worked on 32ud August U)12 wlion the land was 
accessible, and laid siiflident moisture. ITio soil was prt'|xir«l into n 
very good seeil lied. 

1 enolofC herewith a stitemenl, emhodjiDg tho pe'ulls of tOsts 
taken with the varion- drills ou the |»omts uoieil therein. 

My oxiierience, and ob.cr.atioii3 of Iheso drills and their rvorkino, 

and ray interiTOt.liou of tire n-iills of tels ohtarned. ns raeorded iu the 
statement might ho summarised as follows 
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Suitability lo ihjjertnt uzed »eeds All drills e^cejit Nos- 5 and 
6 could be made to sow all sues of grains upto and inclading maize. 
Tbe Bowmg of gronndunt was not howorcr satisfactory in any, even 
with the smaller varieties far less with bigger ones. 

Noa. 5 and G ha\iag no adjastmeat, sowed smaller sized grains 
like Bajti and Jowats too thick. Bat it would not be difficult to get the 
necessary modifications made here. Groandnnt seed was crushed owing 
to insnfficient depth of the hole m the plate. 

Percentage of mines Or unsown land •. — In thb respect the corn 
planters are ideal for all grains that can pass throngh the holes in the 
plate. The rest have sown the amiUer sizes without any material 
skips. In the case of Ke> stone and cupper the percentage has been 
insignificant as compared to the German drills. Bat it is believed, that 
ifthe German drills might have beenset as thick in the row as the 
above two the percentage wonld have been rednced to the same. The 
gaps, in the case of bigger sized seeds— cotton, maize and grouadnnt,-" 
have been many ; bat letting a thicker seed-rate and keeping a larger 
qaantlty of seed m the hopper, would, it is believed, diminish them a 
good deal. As regards cotton the ordinary pasting with cow dang and 
mad IS net safficient but it is esseoUal that the seeds most he pasted 
hard and tborougbly dry, so that they will sever clog together unde'^ 
the revolving pressnre of the feeding wheels. Pasting with wheat 
fionr was not found sufficiently e0'ecttTe. This had again to he pasted 
by a thick paste of sticky-clay. 

Aterage distance from seed to seed in a row obtained during re* 
gular delivery : — In the case of corn planters the dropping was re* 
gnlar at set distances, but in case of small seed*Bajri and Jowar throngb 
a maize hole^many seeds dropping through the big bole, spread over a 
distance of 9 to 12 inches at each bill in a Use. 

For other, at each feeding 2 lo 5 seeds or more were fed each time, 
while either distnbated in two or three egaidistant places over the entire 
set distance, or over a continnous line when the seed-rate was thicker. 

Adjustibilily to tarijing distances between the adjacent rows^^This 
is practicable to almost any distance in German drills by shifting the 
position of the coulters and closing the unnecessary feeding wheels. It 
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19 also possible to a coQ3ideraUe degree in the ‘ Tlippcr In the single 
row com planters, it is perfect as it only sows one row at a time. 

Z>ra/f;— The draft in the bigger drills is about twice as much as 
in the local one, thas refiuiring two piirs ; that in the Clipper drill is 
nearly the same as the local drill. The corn-planters were of coarse tha 
lightest m draft having sown only one row at a time. 

Maximum dapih penttratfd '. — In this re«pect the Rndsack coaUer 
comes the last, bnt not oo bJ<l as it appears, on thorongbly prepared 
soil. The Clipjier is better than Keystone. 

Special poi/it3 oj each — Tbe-i'orn planter system of debvery will 
have skip and dropping will be perfectly regular. These are adjustable 
for distance between seed to eee<l in a row. The machines are simple 
and bandy. 

The German drills have provision for a variable lUslance between 
seed to seed in a row and the seed can be made to drop from below or 
above according to the size, it being always possible to sow the larger 
sized seeds from above. Tbese are also easy to empty the contents of the 
hopper. 

Clipper drill, considering its simplicity and size have more aJjnst- 
ments, and is cheap and easily drawn by one poir. 

Concluiions . — In the first insUnce it is cleitly brought out bow 
defective the local seed drill, is, the percentage of skips, by the best 
on this farm being 30 and over for all sizes of seeds except jowar when 

I am of opinion, that Five-boe<l Clipper dnll suits the Indian 
^uaditions more tlian any one eW. The adjastraent for variable distance 
between seed to seed in a row can also be done at a >ery little extra cost, 
as I have already sncceeded in doing so on the farm drill. 

The principle of the «Jora-pIauter is ofeour'^a the most desirable, 
provided it is combineil iubi a three-rowed one, which I have ideas is 
pot impracticable t<? make. 
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The Economic Water Plants ol 
the Bombay Presidency. 

BT 

H. M Chibber, si- a. 

( Contirineil /root the July nUMltr of 1912 > ) 

niHK water plaota treated io tbe July numlier of tbU Joorii&t 
were shcU a<< yielded food for ljum&B cOQ^amptino. Those that I 
am (leallug witb id tbu number yield other products. Hsfore doing so, 
I woald sunplemant tUa laformttwa regardtag tie practice of plauting 
Ship^ada { Trnpa bi»ptnos<i ) followed m tbb Presidency. 

At Dobfld in the Paocb Msbal District, tlic ]ilauter, who is a J)M 
Lj caste takes three or four sines by the lower end, au>! gires them a 
simple knotibere. He tiios pTcptesall tbc vines to be planted into 
liuocbes of three or four. He takes them into water over a float of any 
sort (geoecally a log of wood hollowed ont ). Ileetnads in the waters 
that are aboat three or four feet deej> bolds a bunrb of the vines between 
the dugers and toe of his foot by tbe knot and ]iren9es it iu the mud at 
the bottom of the tack If tbe leogtb of tbe mdcs permits it, after 
two or three days, be pres-es down into the mod one or two feet of tbe 
vines just over tbe knot in a boruoatal poaitiou. The distance maiutain* 
ed between tbe dififereut bonebes « aboat five feet either way . 

At Nadiad in tbe Kaira Di^tnct tbe abo>e process is modified as 
below. The lower ends of three or foar noes are taken and are secured 
to a peg of wood by a grass rope. Tbe jwg is about a foot in length, 
pointed at the lower end and provided with a sort of groove near the 
upper end. Tbe rope is tied to the vines about a foot from the end* 
Tbe rope is then plaited with the foot-length left for tbe purpose and 
ts free end is tied to tbe peg. The planter enters the tank with the 
bunches held by the pegs. He dives if necessary and drives the pegs 
into the mud at the bottom of the tank. Is'o further pressing of tl® 
vines subsequent to planting is pmeUsed. The planting-di»tance is the 
same as at Dohad. 
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Aeichjnomcne a$pera L. — ^Tbis is ao anmnl, growing in the wins on 
the margins of tanks. It grows wild tlirougliout the F*residcncj'. The 
writer 13 not aware of ita being cnUivated anywhere. It is a plant of 
the Legnminons order. It is its stem that has an economic value. The 
lower part about a foot or two in length is swollen with soft pith-likc 
8ab3tance containing air. To tho plant tliia tissue probably serves the pur- 
pose of facilitating respiration of the toots that arc snbmcrged under water 
or wet mud. To men this spongy material is servicealilc in a variety of 
ways. It is used in the mamifactnre of the sol i Tojn which is worn 
by people to protect themselves against the snn. A more artistic 
production takes the form of BasMnij, a kind of wedding crown worn 
on the marriage day among certain Hindoo castes. 1 saw some very 
effiective ones made at Kumta. They were expensive as well, costing 
about twenty rupees a piece. The pith can also be pnt to nscs ex- 
temporised on the spot. I noticed for instance a farmer using it very 
satisfactorily as a sobstituto for bottle cork in a village where corks 
conid not bo had. It also serves admirably as a float to a fishing hook. 

Typkn unguitata — Itis oilcn known as the Dnlrnsb. Other local 
names are Pan-hanah^ Ap^ Gha^pura or Gha'bajH. It grows in 
marshy places and in tanks. Its leaves being strong and strip like are 
used for twine by villagers in general, and pirticalarly by p'lr. growers 
to seente the vines to the supports. A more specific n«e is made of the 
cottony stufffawns) which is formed in the mature ear. The ear in 
flower is an elongated structure about a fool or more in length divided 
into two approximately equal sections. The upper one is made up of 
only male flowers and the lower of only female flowers. After the 
work of the male flowers is over they wither. Tho female inflorescence 
at this stage looks somewhat like a Bajn (I\’iinise<KW tgphoxdenvi) ear. 
IVhere the seeds are mature they are dispersed by the cottony snbstince 
to which they adhere, flying into the air. Before tho dispersal takes 
place this cotton wool is collected. It is used as a styptic. The writer 
had occasion to nso it himself as such and found it efficaceons. The 
vemacnlar name Gha-^ajrt implies a Bajri which is efEcaccons on 
TTOonds. The specific nameof^iyri (^typhoidewn) is on the other 
band taken from the generic name of this plant (typiia ). So both the 
nomeoclatares, veruacnlar and scientific, establish an association 
between the two plants. 

Were the cotlOQ wcol of TypLi obtiinable in large quantities it 
conid be used in a variety of ways like the silk cotton of Kajick, 
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Chamaraphis a;>t)ie5C«ns.— Tlus is a grass witli floating hatit 
found in tauks all o%er tbe PresiJeniy. It is called Ilad in North 
Konkau. After the rains are over tbe tanks arc often full of floating 
masses of its thin wiry green stems. This stolT is used for grazing. 
Horses, I am told, are jiarticnlarly fund of it. During the rains about 
the mouth of September tho grass is ID flower which appear above the 
water, fbo tank gurface would then bo mistaken for land by tbe 
unwary. 

Potamogelon pir/cUalua . — ^This is a sabmerged plant with trans* 
parent leaves. "With other allied forms it fills many of the Konkau and 
Karnatik tanks with tons of vegetable matter. Like most water plants 
it is devoid of woody matter, easy to drag out of water, and then easy 
again to dry in the sau, as tbe leaves are not provided with any 
mecbanism to resist eraporatioa, being always submerged under water* 
These characters make It easy to collect large quantities of the plant 
and store in the dry state, \7icb a view to know if tbe abundauee 
could be put to any use, which so far lies neglected, a sun dried 
sample of it, collected at Haven by me, was eent to Pr. H, H. Mann, 
D. Sa.> AgticaUural Chemist to the Government of Bombay, Poona, 
for analysis and opiaioD. 1 quote below from a report which he was 
good enough to forward to me. 

" Chemical analysis of a eus dried specimen of a common water 
weed (,Potamo]eton per/oUatus ). 


Moisture. 

6'01 

• A«h. 

19-42 

Ether eztiact. 

1'80 

t Albuminoids. 

11 -OO 

Caibobydratcs, 

49-04 

Woody fibre. 

12-73 

* Containing sand. 

3-C7 

t Containing uitrogCD, 

1-77 


a-’.*! 

Phosphoric acid. 

0-52 


As a manure it would bs \alaible locally, probably considerably 
better when dry, than cattle manure. " 
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qitll 6 ^ 1 , iU’' 4 **'^ ^* 0^1 2 l 

5l44l dct? Cltti^li qi Aiqi »{i4^i 0 an^ cl>( 6iil 'i'Cl* 

»ii«si? q?«i6 »Jiq?l, ^4«i4vi qi^iis »h^ »ii'qi 

QilMy nsi. 

Y. »i'ct\ ?l t6l4Al, Si »H*/'c(l 0V4; iSl sft ^ 'l^l sfi «t4. 
ai?l€l*l 1:— 2(it«, SHMI^ »ll*' *0^ *»H i^l 
sUmI. -iCl Sil 6lla‘ HlU '»0^’ tsi^ 

Mi>i(l % efl«j MiH <*A si 't'fl'. aqi qiiY NtA 46>1 q^%ti« *«h. 
q. Si "(Iff/ SIIT? Hi “ilHl* s»1. 

\. c?4 aA,,wiMliaiill*HWqX;J«»l,QvmH.«v»ll6l 61 
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Htta’1 1:— 5’{, i«l Ml Si OllWI ?!8 vi 

»iayHi 'i5« Sw St wS S« sHiS Sfti am. 

IS. jtflsi s'* sMi>!i, SiftiJll 4^ ^sS'^i Si a??l Si (S»5i 
’li ism. 

anaa 1:— jRtsiSi -ivat «i^i, ^wiijlSi ai^i wawai 
Hitii awit i^ai^S dKii-i 4^ SS '“UH aaiJ. 

(. ^Sisfl aift S 4ltfl tlSlfl iSlA. 

anaa 'S:— -i^taiii a?wi£ am S ai'^i's oflaja 
'1 am S iii '«'a “ii3i aiH S iSiii ayaai ^ saft awu 
aSi SiH mi aaiX awij aai A »iS nai SiSi aSi Sm mi 

Sill am h\. 

a. “tisl oil Mtai, iSitwi Kiii aia?i. 

a«, saisl sS aaiaq 3i ai8 miS Si. 

£1. wiawi 'I ai‘« aiHii, Misut a min Si; 

S’fl UH a wau, Sai «a! a =hiS Bi. 

a a. H'<S Sin Si al niin. 

anaa 1:— Slnmi a^au »mS Si “iSi am 1 nftn ail. 

43. S’ flaS ySi a?9 tan aiiS »u sISS a^ais am. y’S? »?4ai 
Hiai ?m Saai snai a?ais am SjS? »ti»ai ai^ >hi! sa tiuiai awn 
aia Si «H4 aaia! nS a^t'. 

u- lilili ai/lSl Sim am 4fl SSI “I'sa am an ^1 B. S'anji 
wSiaai am s<l Csi asai Sm Si awre aili am •flaia; wiilaai am 
4<t fill asai Sm Si iiiBi am. 

aiani ami aSS:— 

l. u"! a^mai aiwfl 5|nS. 3. ua! -Kiaai «« »lnai. 

3. iifl nyaai ajm SinSu y. (Sai asiHai aia Slnai. 

a. fiaiai niiaai as' S|i?ai s. naai h 1'4 ail' saS « 2 hi 
wi“{l«3' a^i'. 

anaa afl ais-fl na «iS aS? amfl ai^ h 1»4 »'« ama’ 
ail. 'iHR alsiil Hmai Sai "ilia' stTamj n^'. ' 

13. tla H«1 S llS3 MSI. S'si 1> M4: 

«S ssS 4anS»ii, 3igia aft ms. 

anaa 1;— na Sn S'n B1 aanwHi, liMt msi amai, aansi 
aiHHiaa'lsliJisJsiaili^iSBliaanTOS. iaialaii Ha HaS 
m'isI amai. 
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n^i Mui 

t. 'H^%lL«(l, aHWsQSl HH 

4ii«. %\1<1 Mil. ^ tltf h'i \\i\\ ^ 

»iWt-{\ ‘Hi’A 'Sm ^ «inrt ni^. 

iWHl, ^ (Hi5fl qiss 1 

MdSt'^n 1 :-%^ 'i4 €l<l[»ll HW cJl 4W « 1<1 Mil. 

a. Mil oHll ^''11, *tlH 4MW Tlqu 

Mrt'Hn «Ri 'tiHi fii 4'<m 'ii'i offiivi 

«»i3ii4 nh ^i*t <i^i “t^iivj tas. 

Y. tuSt-tHl^ll 

mim 1:— 'l»l<a‘ *t?« SlH h Mt2i etlilM »^Ml'Wi MIS MW. 

M. aHi4<<\ ^iXl stl^ 

HH d^HHiniM »tl».’<ldl Sis y^AlMl '^AC-ll 
Mil tliW iJ<Al Sis <»llMMi HMW 

tiMl»fl Mil Sis ^S«l ^HW rlHi^ MHiHI MlM«il»f<\dl 
5li«Jl sjii^ftiHldl MlS'ft m. 

\, MS'ft Sitft H>nrfl '«n. 

MrtM’-'l'iJ— «lMl> 4Ml%i^ tHMlJ 

M<S dMW ^ 

W. aHll<lll <^151 ^ MMl ««>. 

^d 6 l»ll:— SHl^^'ll'il <l?aj£*fl 5NI« 'd’14^1 llH fJ MMl'li 
^iH'5. »ll%l«l'im SMl«^l Oii MI«pM! '^mI 

MMHl Ml«^Mi 4 SI ^1 c^3,J 

<f. gdil d^lMMi HV^l ^IH MS’ «l?l MW. 
fe. Sljd^ *ll Mil ^licj^, 

"S: — Sfl^ '^HMI M?%iU MW rll 5lld^ fls MiS. 

<ll Mil <Vli. 

\\. ^'.d d 'HIM SHI. 

'Hd'A'M 1*.— P^HWi MAMIK MIM Ml 5i4«l* ''IH I 'HIM d'Ci” 

I?. Ml5l fMHl *»^ MX 

^{dHW 1:— fMHlMi ««Ml€ MW. ell HjiIrtMl Mt^ MxMU MW. 
(mhi^Ii MI«16 SMt«^ «l^ M?*g Mtflfl^fi *Ml(d^ie M?«16 M^l Sld^l 
dlH «H£dlM MW. Side! > MMlIctdl SMta M»ll d^l*. 

\5I. M«?l atcl ell H Ml^ did. 

Mdft'd %•— MWlt SMia^ ^vll dCl*. 
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Agricultural Sayings 

BY 

Mr. Chimanlal Hardcram. 

Honorarj Sectctarj, IndastriaUnd AgricnUnral 
AFSociatioo> Broach Bistncti 


/. Gena al. 

1 An nsricnUnrwt (under Indian cnnJitions ) is nt tlio mercy of 

Fate, since. dUensemigU carry nway his bnllocks ani drought nug t 

dry up hia crops. 

2. Wouldst thon commandFato, cnUnwte, manure, and irrigate. 

3 . Of occnpaliona the uohlest is ngricnltnro, neat stands 
commerce, lower still scmtnde, and lowest of all alms-tahng. 

VC 4. Land without landlord on the spot is a rmaons position ( Cf. 

Ihe Master’s foot manures the land ). 

6. A hachelor acting the dairy maid, a widow acting the hnslind- 
aian, is courting failure. 

./n One's own hnllects, one’s own Inhonr, one’s own wife to cook 

one’s food, one’s own children to keep one comany, precludes one’s donht 
of success in fainung. 

7. If you cannot buy your hullocks, breed your bullocks ; or, if 

you are poor, keep a heifer. 

ys. As foolish it is to yoke Imllocks before their ng-', as to sleep 
over a camel’s back. 

9. A mango iQ bloom is clothed with leaves, but a mliowra iu 
bloomU bare of° leaves ; so mhowm drink (liquor) will mike the 
drunkard destitute like itself, 

10. AcaltivatorUclwrryofhisearsorcorD, andhis wife of tlie 
supply of milk ; ( since she wants to keep it for bntter-raaking ). 

11. An absentee’s estate enriches the servants, while it just keeps 
the master going. 

12. Ko house without a mistress of the hou^ej no firm without a 
well on the hrn. 
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II. Forecasting^ 

1. If yoa observe lightening oo the Asbiiii shnd, 5tb, sell yonr 
store of gram and buy buUock8aod6eed(a3 it forebodes a prosperous 
year ). 

2. If northern clouds steer aonlhwards it is enre to rain over- 
night. 

3. When Surya blows expect a storm whea Ghami blows expect 
a shower. 

4 If >ou notice lightening on the last couple of days in the 
month of .leshta don’t expect rains within seventy-two days. 

5. If Auur.ldha NaksUatra falls on the Gth day of Boddaeva (the 
last mouth of the monsoon) heavy nins will cooclnde the incrasooD no 
matter how dry it was heretofore. 

fl. Hams ID Kritiika Nakshatra or Bohifii ITokshatra are welcotoe 
but they forebode famine if in Mrigasar. 

7 . In Rohini Naksbatra it should rain freely or hold over, bot not 
drizzle, in order to prove it a prosperous year. 

8. Bappy are the cultivators if it rains lo Aiadra Naksbatra. 

0. There is no end to calamity if the winds did not blow in 
Mrigasar Nakshatra, or if it did notram m Aridm Hakshatra or if a eon 
was not boro in the month orJeshta. 

10. Ifitrvins m Cliilri Nakshatra houses would come down 
tumbling under its force. 

11. Predict a rainy day jost seven months and a half ahead by 
observing tbedite of c\cesnve due. 

12. Ilxpect good nins if a [leewit's nest is found on a high 
ground, and ci-o icrsa. 

III. Soatng Tme. 

1. Sow Bnjn in Paslija Kakshatia; gingelly in Purva N., 
Jowari in llasta, chickling-vetch ( Lathyrus sativus ) in Chitrd, and 
wheat in Visbilkha. 

2. Gingelly has only one companion ( tur or pigeon pea ), 
Jowari none whatever j ( this relates to mixed cultivation ). 

IF, Mtacellaneoue. 

1. Sow gingelly loose, and kodia thick ; Jowari distance is ei^nal 
to a frog’s leap, cotton to a step. 
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S. If KL^kl«r ( Bnfcia frood«wa ) flooriabei rice will prove a good 
cropj if Konthdr ( copparis sepiaria ) is good Kodm ( Paapalnm 
FCTobicDlalnm ) is good; if tamarind jrields in abundance, Mag 
( Pbaseolus Mungo ) and JAr ( Andropogom Sorghum ) too will do so. 

3. The rain-bow in the east at sunset foretells a hamper crop of 

rice. 

4. As is tUo lady’s dngcr, eo is the cotton crop ( since these two 
crops liavo common peats ). 

B. Prosperity after fallow. 

0. Pushya-Nnkshatra-rains yield most, Aslesha less, and Uaghd 
least of all. ( This refers to BAjri crop ). 

7. Aslesha Kaksbatra rains and wheat ilourUhes. 

8. Aslesha brands and Magha heals. ( This refers to cotton crop.) 
Cotton gains by Magha rains and snfTers through rains in Aslesha. 

9. Uttara rains are best for wheat. 

10. Uttara rains favour outer husks; (the glumes are best 
developed under Uttara rains ). 

11. Hasta rains are good for all crops. 

15. Cliitra rains )Ield a soperabnodance of rice. 

13. The fault of Clutra is transferred to Swdti (Uainsin Chitra 
are injurious to cotton, while the same in Swdti nro not so mneh, yet 
people find fault with Swdti mins more when they don’t get a good 
crop). 

14. Swat! tains are not good for cotton. 

16. If tho sun enters capricorns nine weeks after Divali it will 
he a good year, if ten weeks after, a had year. 

Note regarding the mailing of Kakshatra. The zodiac is divided 
Ssis- ; ewch ssh-dirmsu is styfed a 

Nakshatra. Indian calendars olways denote the position of the sun 
with regard to these Nakshatrn?. 



Rinderpest and Protective Inoculation 

BT 

Mr. S. N. Nadgir, a. b. t. o. 


f HIS highly contagious disease is not only more serions than al- 
most any other ecoutge of cattle but is also of more frequent 
occurrence than almost any other. It is supposed that it took its 
origin in the steppes of Western Asia and India from which it has at 
different times spread to Enrope or other countries with the march of 
armies or by the extension of commerce. In India it has existed for 
hundreds of years and is now thoronghly enzootic and consequently a 
certain degree of immunity has been gradually acquired and morality is 
comparatively low. Moreover, by a process of weeding out, indigenous 
cattle have developed a high degree of hereditary resistance which is 
Lot however absolute and a certaiu number of susceptible animals keep 
up the infection. As it is generally observed the disease occurs seriously 
only at intervals in one place, after a eerlous attack it generally dies out 
in a province, district or village for several years nniil snsceptible 
animals increase in number when ao outbreak occurs. The first ouL 
break is virulent and destructive in its nature and as such baffles all 
remedies hitherto discovered. Within recent years in South A&ica it 
swept a country from end to end and caused untold damages to cattle. 
In certain parts cultivation of land had to be stopped till a fresh lot of 
cattle were imported from out-side. All that could be done therefore to 
eradicate or suppress the virulence of the disease is to adopt special 
preventive measures before and after it has been prevalent. Tbs 
common saying * Prevention is better than cure ’ applies in this case, 
only here prevention is the only method. Core is usually impossible. 

Before dealing with the advantages of protective inoculation it is 
important to note that some of the mortality supposed to be due to thb 
deadly plague is said &equenlly to bo due to the nefarious practice of 
mahars of poisoning the cattle. The growing demand for leather and 
its consequent high price give a great temptation to such practices, and 
it is said that cattle polsouing is frequently practised in villages where 
diseases of a contagions and highly fatal nature evist, for then the cattle 
ovmers do not suspect -qJ 
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RiSDEBPEST AlTD PeOTECTIVE InOCaLATlOS. 
sothodelecticoflta cri™ i. ra„d«M f- ^ 

a, tal rgerm. of soma of tho most fstal of tho diseases sacls a. 
Ilinderr=staad,\athrax broadcast by remo.ins 

plagae-strickeaaaimals to ddrereatvalagessrherotboy scatter it 

sweet lita of pastorea. 

Tho cause of rinderpest U not yet discorered. 
tions and eaerelions are ertremely v.rnleat. The “ff ‘-J™ 

Thp chief avniEtoma of the disease aro high fever, severe 

fatiddlar’rlKBa olccraled mucoas membrane of the mouth and extreme 
Sry. The death mtetsrery high. No satrsfae oj treatment has 

been Jtherto found. However tho loss may ho averted hy resortm, 
timely preventive inocolation. 

Oat of the several methods of preventive inocnlation, ‘ Scrurn niono’ 
is the only one in vogue in India. It «>nsists m the - 

iaieeUon ofvarying amounts of acmm derived from the h ood of the 

hSmuuisTd boviues. Immunity from •serum alone ' moedsUou 
ihouTv“ry short (2 to 0 weeks) is sufficient to tide over -■> ontbr^k 
UMticnlatlyifoireoted cases are separated from healthy stocks and 
sSy isolated. Inoculation will have to bo repeated rn order to 
strictly ISO To obviate this drawback of short 

tamodtvithastioarecomme^odedtomia healthy ooimaU with tho 
tod at oL otter their inocolaUoo. Esposore to iofectioo resolts 
fa a mUd form of the disease being contracted nod immooity is coose- 
“nm™y active nod darahle. How far this is wise m. however, still a 
very moot question# 


Rinderpest InocuhiUon scram is prepared at Slnktesar on a largo 
Bcale and veterinary graduates from all provinces in India are given 
special instmetions there in the method of carrying ont the inoculation. 
As a result eflicient veterinary aid can now bo bad almost at their 
door by most members of the public. It a given free of charge and m 
any part oftbc Bombay Presidency, and indeed of almost all India. 
DarUi" the vear 1910-1 1 nearly 10,000 head of cattle tho majority of 
them ^ing hulls and bullocks Lave been inoculated in tho jeveral 
districts of Bombay. Only nineteen of them are reported to have died 
after inoculation some of them being within the period of incubation. 
The fore-going number is a suffideut evidence of the advantages to be 
derived by preventive inocnlation. It affords a great deal of satisfaction 
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to note that people are hegianing to appreciate the utility of inoculation 
and that it is getting moro and more popular- Strict isolation of the 
affected animals, inoculation of tho healthy animals immediately after 
the outbreak and sanitary conditions in the localities go a great way in 
Bnppressing the riralence of the duease. Through extension of preven- 
tive inocniation it is expected that the disease wilt be. if not completely 
eradicated, kept strictly under control in the future. 


Experience witli Wild Pigs and Successful 
Methods of killing them by Poisoning 

BT 

S- R- Bbandhlwad, n. Ag., 

Superintendent, Gokak Agricultural iS^a^ion- 

f O hiU’Siie cultivators, wild pigs are the greatest pests of certain 
cultivated crops. In consequence of the immense damage done 
hy the pigs to the cultivators, some of the Tillages sitnated near hills 
in the Carnatic and elsewhere, have been entirely deserted and a large 
portion of good caUIrahle area in the Presidency is thus lying waste. 

The trees, ehrnbs and general ecrub growth on the hills, with the 
holes and crevices in the rocks afford the best condition for their living 
and multiplicatioD. Hence a great many pigs are mvariably fonnd 
causing a great nuisance to the cultivators of such villages. 

Before going into any more details, it may be stated that the 
following are the crops attacked by wild pigs given in the order of their 
choice for eating. 

Ground nuts. 
ilaize. I 

Sweet potato. > Favonrite crops. 

Sngar-cane. | 

Gram. J 

oVffsr. 

Bala. 

Bajri. 

Tur. 

Safflower. • 

Paddy. 

Wheat. 

Cotton (green bolls). 
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Tbo*iipening ears of paddy udA of wbcftt and tUe grocn bolls of 
cotton tboDgh not greatly attacked Ucre at Gokak, are eaten and 
damaged to a great extent elsewhere. They do not limit tbemsclves 
however, to a vegetable diet, and often scratch near trees or in manaro 
pita for grubs of beetles of which they are extremely fond. 

The crops that ate entirely immune from the inroad of pigs are 

Chillies, tntmenc, ginger, onions, garlic, Khapali^ betel leaf, 
plantains and other fruit trees etc. 

Although it is very difficult to give with iirecision, tbo extent of 
loss cause 1 by wild pigs to the different crops, still it can bo said with 
certainty that it amounts to not less than fifteen per cent of the 
favourite crops even with tbo mo:it careful and regular watching. A 
greater amount is damngal by thcir trampling than is actually eaten. 
Generally a number of wild pigs consisting of ndnlt males, females and 
Toung ones, rush suddeuly inside a field and commence devouring tbo 
crop. They Will go on eating and dimigiiig the crop till they are 
threatened by the watchmen either by peltitig stones or by carrying 
loudly. The w.\tchman during the night sits ou a raised platform 
erected here and there at some short distances in the fields with stones 
and dogs for watching lest he may be attacked by the pigs if ou the 
ground. If unopposed, they will eat and consume a good deal in a very 
short time. 

Tliere being very few uatnral enemies to wild pigs, they increase in 
numbers very mpidly tbuagh a few of them are chok or killed occa‘»ion- 
ally by hunters Ac 

Foot and mouth disease is, however, very f ital among them, much 
more so than among bovincs. Tlio mortality from this cause it is said 
often goes to five per cent or more. 

The village of Arbha\i in the Gokak Tnlnka where the Govern- 
meut Farm is situated jmt near the foot of sand hills which greatly 
abound m wild pig,. The cultivators of the pl-ne, therefore, lia\e to 
cuc< unter the greate-t di.UcuUies in thegmwuig and watching of the 
more imjiortaat aud ptoQtalile crop-. On the go\ernme»t farm 
standing ju-t opposite to the suid lulls, wiU pigs becan to i\jiue in 
gre It nimilcr^, aud a very heavy lo-s w.i, threatened, in^pite ol a 
number of men kept for w.atchiogthe crops during the night. Pre- 
ventive remedies bad therefore to be adopted. A lour strand barbed 
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vrire feociag with wires ten laches apart and a stone wall four feet la 
height in front were pat op to prevent the pigs from coming inside the 
area. It was soon ionnd that the pgs after sometime began to came 
in either by jamping over the stone wall or getting between the first 
two wires or by malting a hole below the first wire in the groond. So 
two more wires between the original lower wires had to be pnt in to 
mate the fencing Qaite proof against the pigs^ The stone wall also had 
to be raised in certain low places where there was opportnnitf for the 
pigs tojamp. 

The cost of patting np a six strand barbed wire fencing with iron 
sbodards comes to about Rs. 1500 per ranoing mite, while the cost 
ofa similar barbel wire fencing with wooden posts comes to Rs, 1100 
per Tanning mile. 

The cost of coastractiog a stone wall (stone being aMilable jast in 
the neighbourhood ) fear feet high and two feet thick comes to Rs. 840 
pet rcnning mile. Daring the time the above works we'8 trader con- 
struction, certain other methols fur preventiog will pigs as described 
below were tfifcl of wh'ch the poUomog method was a great saccess, 
being at the same time very cheap. 

(1) A temporary bat very effective pig proof fence meant for pr*- 
tecting a sogar'cane oatslde wasmade of galraaiied wire netting four 
feet high with foar inch mesh, wrapped ronnd tieer/ ( sesbania 
sgyptica ) plants grown very thick round a sugar-cane field. 

The cost of wire-netting comes to Rs. IG per fifty nraning yards. 
This also prevented jackals from getting inside the sugar-cane crop and 
damaging it. 

(2) A drain five feet broad and four feet deep dug round the area 
was of no use in preventing pigs as they easily jumped over the same. 

(3j Attempts to attr-act wild pigs into traps were of no avail. Pits 
twelve feet square and ten feet deep were dog in the most frequented 
places and filled loosely with robbish and soil. On the surfice of this 
gronndnnts and roau® were spread to entice the pigs to go there and 
fall into the pit. But U was Iboad that not a single pig was thus 
trapped, even after a loug time itoogb more than a dosea buffaloes fell 
into the pits. 

(4) liistly the most effective and enccessful method tried was that 
of poisoning. The poisons expeeuneoted upon were arsenate of e-ylft, 
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Copper solphate, potassiam cyanide, oxide of arsenic (white arsenic) 
and perchloride of mercnry. Of these, the oxide of arsenic has been 
the only snccessfal poison inasmuch as it has no smell and corrosive 
action. If a fairly large dose of thb poison is taken internally by the 
wild pigs it produces chloric symptoms accompanied by extreme thirst 
and the animal is found dead in twenty-four to seventy-two bonrs near 
water courses and pools. The action of the poison is especially rapid 
effective in the hot season. The animal is induced to eat the poison by 
preparing it as under. 

About five tolas of wheat flour ate mixed With a tola of oxide of 
arsenic. To this mixture sufficient water is added to bring it to the 
proper consistency so as to turn it into round ball. Groundnut kernels 
are placed here and there on the outside of the balls. The balls to* 
gether with some extra groundnuts, pieces of sweet potato and maize 
and cobs &c. if available shonld be placed on the meat frequented paths 
in the hills. The wild pigs coming from the bills by night, will on 
theirway smell the gfoandnats A'c. and are thns led to eat the poison 
with the baits. la no case the ball containtog the prison sbonld be 
kept in the growing crops as the animal is not Itbely to be tempted to 
the ball from the crop or perhaps the pig may altogether lose sight o 
the same. 

The greatest care should he taken to see that the poison is not 
eaten by work cattle and other domestic animals. It shonld bs kept 
in places frequented by wild pigs after it is dark when all the farm 
bullocks ate taken borne and removed very early in tho morning, before 
the cultivators leave for their fields. If once the farmers in the 
suirounding tract are informed of the deadly effects of the poison, they 
will be very careful about their animals. However the poisoning 
shonld be undertaken only by an educated man knowing fully the 
effects of the poison on the different noimals. 

Another difficulty arising in the poisoning of pigs is that the 
animals eating the poison will not die on the spot but will expire some- 
where in the hills and will thus escape detection. The illiterate Mahars 
and 1 adars especially working in stone quarries on the hills on coming 
across the deid bodies are likely to cook the same and eat and may thus 
be injured by the poison. It is therefore quite essential to give a 
wide circulation amongst the mliabltauts iu the neighbourhood before 
undertaking experiments with jKusoning. 
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On tlie GoiaV Canal FAnn where these esperiments were con- 
ducted, the poison was kept la the area which was only accessible to 
pigs as it was enclosed by 5 elnnds of barbed wires and thus the 
danger of its being e%teQ by domesKc animals was avoided. With tbe 
CO operation o5 the district retenne authorities and the public, tbe other 
difRcnlty was got over bj tbo i'sne of an order to the residents of the 
different villages in the neighbourhood that no dead wild pigs should be 
either sold to others or eaten- 

During the past three roontbs of the experiments, about a hundred 
pigs were lulled by poisoning at a coat of about Hg. 6. It is therefore 
hoped that with the co-operation of the public, a good many pigs 
might be successfully poisoned annually and that tha cultivators in the 
oilly tract might thus be easily relieved of the most dangerous and 
harmful pest which exists at present- 


Tic Effect of Drought in an Ahmefinagar 
Village 

ST 

M' M< Basal' 


[ Ths present article from tbe pen of a cnltirator of Bhingar near 
Abmednagar, aod a large grower of laceme under well irilgation. will 
bring vividly before our readers eome of the difficulties really felt by 
cultivators in many of our eastern Deccan districta. The acKcIe was 
written early in October 1912. Eds ] 

The district of Ahmednsgsr in which I reside IS usually dry. Oa 
tbe average the taiufill is about twenty-three inches, which chiefly 
falls during the menths of July nud September. lathe present season, 
until now, there has been sesTcelyyour laches of rain. Lnceme which 
is tbe principal crop in my village la drying up, because the wells on 
which we rely for irrigating it are giriog much less water than we 
usnally expect. The price of fodder is rapidly rising day by day, and, 
on the other band, tbe prieeof cattle is rapidly falling. A good ox» 
which a few months ago would have coot Its. 40 -is, as a result of the 
drought, now sold for Rs. 20 and as for inferior cattle, people svfU 
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not accept them as a present. All the fcrahs and rivers are ehriuking, 
and the springs which feed the wells are dtsappearing. All over our 
fields which are not irrigated, where osaalljr at this season there is a 
garment of green grass, the human eye can see nothing bat brown bare 
land. We read in the newspapers of rain falling in other places, even 

in exceptional abandonee, and we hope from diy to day that we shall 

be favonred. Bat each day is as dry and ecorebing as the last, and so 
far onr acenstomed raia in September and October has almost compfete* 
ly failed us. We hear that some of the villages in this district are 
actually deserted, not so much on account of scarcity of food as on that 
of water. Cattle are dying in ontold nombers, again chiefly on accoaat 
of lack of water. Butchers bay np tbe animals at a cheap rate, and 
they alone seem to be benefiting by the condition of things. 

To whom are we poor farmers to look now when the conditions 
seem altogether against ns ? What is the Government to do nnder 
these circamstances ? When there are seasons of tronble other than 
those from which wo are now sufi’ering, the Government no donbt 
employe every means within its power to remove the worst miseries of 
the anfortonate cnltivators. In the present ease, the authorities have 
done their best by sopplying fodder to the farmers at a very moderate 
rate. Bat that is, after all, a help from withont, and help of this 
nature is sure to last bat a very short time. We are very gteatful to 
Government for what they have done, bat when these troubles occur 
one after another, our minds sink down nnder the impression that we 
cnltivators are sure to be rained some day or other m the near futnre. 
This despairing attitude is the prevailing one among the cultivators 
round here this year. 

Still there are some hopes of relief. For the last three days dark 
clouds are gathering m the sky in tbo evening, and a few drops of rain 
have fallen. This rain, though of prictiwlly no ase, creates hopes for 
the future, and is looked upon lu the same light as a very little water 
poured into the mouth ofmiu iq a great desert would be, where nothing 
but the heaven above and sand nelow can be seen. While we were out 
two or three diys ago wa bid a slight shower of rain on onr way, we 
took off our caps as if to welcome a long expseted guest, and counted it 
a great blessing to haveoiir beads wetted by the rain that fell. The 
following diy wo visited several cnltivators, and asked them whether 
the slight shower would be of any value. They replied that just as a 
small piece of bread placed before an exceedingly hungry man makes 
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his hanger felt erea more, SO, simiUrly the shower woald he of no 
practical use 10 the case of a ciop which has been parched by the 
scorcbicg heat of thesno daring olmoat the whole season. 

This is the po'ltion at present. 

(It IS pleasant to be able to note that one good rain did occur a 
few days after Mr. Ra«al wrote as aba^e, and another sabstaatial 
shower in >’orenibsr. Ibe’e hare mitigated the worst of the position, 
bat still the condition of the Ahmedaagtr district is rery precsriocs 
( 16. 12. 12. Eds. ). 


The Damage of Cotton Seed by Various Gins 

BT 

Kulkarnb E 6. B. Ag. 


following is an accoaot of some experiments 1 made recently 
^ at Pharwar to ascerUla how far diTereot gins damage cotton 
•eed to be used for sowing patpwes. The maUer is a very important 
one, the more so since it has been sbowo by Mr. G. P. Mehta that the 
germinabon of many samples of cotton seed used for sowing is not 
much mote than thirty per cent, chiefly due to damage by the gin. 

The way in which I proceeded is as follows 

I got four bags containing Komta cotton eeed obtained from fonr 
different gius, namely ( I ) Single Boiler Machine gia,(2)J&paQ gin, 
(3) Sarat Hand gin, (4) Foot Boiler gin. Cotton from the same w^ 
mixed heap had been n^ed for ginning and after ginning, a bagful of 
seel was taVea from each heap, care being taken that each heap was 
homogeaeons. I took five sample from each bag, each sample weigh, 
log sbont three tolas. Thai, I had twenty samples in all. In each 
sample, I counted the nnmbsr of total seeds, souud brokeu seeds and 
diseased broken seeds. In thw way, I found ont the percentage of 
toutid broken eeeds ( seeds whidi bad been sound but were brnkeo ). 
The following statement is the average of fire samples in each case. 
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Total troten seeds. Sonnd broken seeds. 

\ Vo 

I. Single Roller Machine gin 5‘22 3'9S 

II. Japan gin. 1*55 

in. Sarat Hand gin. *70 ’’ll 

3V. Foot Roller gin. 6 12 5-97 


I do not attach ruach importanco to the number of diseased broken 
seeds. They are of little or no nse from the sowing point of view, bc- 
caose, they n^nally cannot germmato, and if they germinate at all| they 
gi^e rise to weak seedlings which wiU die after a short time. 

From the above figures, one might come to the conclnsion at once 
that Sant Hand gm IS the best and Foot Roller gin is the worst from 
o sowing point of view. Bnt thU is by no means trnc. The percentage 
of broken seeds aloue does not gi\ e us any idea of the real d image done 
to the seeds. Much depends npon the natnre of the breaking. In 
one case, almost all broUeu teeds may germinate and in another many 
of the broken see Is may fan to germinate. For instance, in the case of 
‘Foot Roller gin’ only the upper portion is slightly removed and 
consequently here in the case of many broken seeds, the power of gen- 
mination does not eeem to he lost. In the ca«e of ‘ Single Roller Machine 
pn ’ seeds are actually crashed so that the living germ or the embryo 
within is entirely destroyed. It needs, however, a germination test in 
Ofder to ascertain the actual amoont of damage done to seeds. 

I was obliged tUerelore to fill back upon gerrainalioa test of sound 
broken seeds. I collected all the sound broken seeds picked from the 
twenty eamples I had taken for observation and made a germination 
test according to the iostractions given by Mr. G. D. Mehta in his 
article on seed testing in a previous number of this Magasine. 

The result of the test is as under x — 


Ko. of Bound No. of seeds No. of seeds 
broken seeds, germinated, not germinated. 


I. 

Single Roller Machine 
gin. 

ISd 

19 

II. 

Japan gin. 

30 

10 

m. 

Snrat Hand gin. 

11 

5 

IV- 

Foot Roller gin. 

1S6 

ISO 


107 

14 

6 

6 
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IVe maj say that the Foot Boiler gio gives hardly any injured 
broken eeeds. Almost all of them hars germinated. Ia(I)oot of 
126 seeds, 107 seeds have failed to gennioate. In (11) out of 30 seeds, 
14 hare not germinated, and soon* We have already found out the 
percentage of broken seeds in each case. Those broken seeds that have 
managed to germinate are not to be considered as damaged at all. The 
above set of figures gives na an idea of the actual damage caused to the 
seeds. Thus, we can easily find ont l>y a simple rale of three the 
percentage of actual damage. 



Gins. 

Actual damage 
per cent. 

Xo. in onler of their 
value from sowing 
point of view. 

I. 

Smgle Roller Machine gin. 

3 35) 

4 

II. 

Japan gin. 

-72 

3 

m. 

Surat Hand gin. 

MS 

2 

IV. 

Foot Boiler gin. 

•29 

1 


Thus, we come to the conclujioa that if we want to bare cotton 
ginned if we want to get seed for sowing purposes, Fwt Roller gin i« 
the best of all aod u worth recommeo-lmg to cultivatora for this 
purpose. 


The Experimental Renovation of an 
Orange Plantation 
er 

G. B- ParwtsrdbiaD, B, Sc. 

Sup/’ri'nlentlent, GaneshUtind Botanical Gardens. 

ffX the month of January 1912, Mr. G. B. Kotkar requested Mr. 

Econoraic Botaniat to the Government of Bombay, Poona, 
to visit his orange orchard at Kirkee and give advice with a view to 
effect improvements. Accordingly the place was very carefully eia* 
mined by Hr. Bums and myself. The garden was said to have been 
planted aboat sixteen or seventeen years back. Out of about four 
hundred and fifty trees ori^ually planted, only 273 includiog Pomelos 
have continu'd to dng tb"ir eii«tence through various periods of 
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beglect and perhaps over-cropping also. The trees were not yielding a 
reasonable ontturn; they were sickly with many dead or dying brxnches 
and the owner bad abandoned all hope of them. These two hundred 
and seventy -three trees do not stand in a single compact block but have 
several blanks in them. There are ono or two clumps of hardy indivi- 
duals standing segregated and quite apirt from the rest, the intervening 
plants having died away completely- Many of the reraainiag stood ns 
mere unshapely skeletons of thick wood with loosened bark and a few 
stray branches bearing a few tofts of green leaves here and there. Some 
looked completely dead but for a slight faint greenne-s at the base of 
the stem. Borers had made a home i« the living trees and webs of 
Arbelateiraonis wereieenon almotit all of them. There were many 
which thongh in a very bad condition still yielded some fruit though 
not in n paying quantity. 

On a fall consideratioa of the condition of the trees, tho probability 
or otherwise of their renovation and the amount of capital e.xpenlituro 
the owner was prepared to incur immedutely, it w.\3 proposed to try an 
experiment to renovate some of the more hopeful of the trees by (U 
pruning all dead shoots and large dytog branches, (2) removing diseased 
portions of them, and (3) thoroughly clearing up the area nndirucath the 
trees. Accordingly, au estimate was prepared by me giving the pro- 
hable coat of carrying out all the proposed operations. A copy of the 
estimate is given below. The estimate provMed for thorough pruning 
and hygiene and in addition, aUemative schemes of cldiniug the whole 
or part of the area according to the amount of capital available imme- 
diately. While goiog over the said estimate, it should bo noted that 
the calculatious were based on tbe nssumptiou that the area to be worked 
was about sixty guotbas. On actual measuring, however, it was fonud 
to extend over only fifty gunthas. Bich Ov'the plots raferrej to iu the 
estimat* as ‘ one-third ’ and ‘ two-tbirl ’ areas were also separatelv 
measured on the 2nd August 1912, and were found to be uineteou and 
thirty-one gunthas respectively ( oguQthass,’^ acred* 

The Estimate. U* ^.r 

(1) Pruning; — Tbe first absolutely necessary open- 

tiOD is that of pruning all old and (lend worvl ,Vi 
105 trees at tbe rate of ono man fur 4 tree.* n 
day 00 units at IMJ-OjiCT unit... 

(2) Digging oat whole area Uioroughlv. -Aiirr-tli 

pruning it u advisable to do u thnronrh4rc*ein 

e 
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of the whole area which mcarnres 60 gnnthas 
ealEcient for 450 trees which number were 
phuted some 10 years buk. The land is bard 
and salden anci full of roots ofweed^ and so can- 
not be plooghcd deep without interfering with 
the trees. Digging most be done. Cost 175 cn. 
ft. per onit-cqaal to 472 units in allat 0-6-0 
p T unit, all digging to be one foot deep only... 177-0*0 

(3) Ordinary digging round roots only. — Now if 

sn'Ecientcipital is not available to do the while 
digging tLoronghlr, it is advisable to do ordi- 
nary digging at tbc roots only, manariog, and 
niikiug beds, and irrigation channels for all 
trees ( 2C5 ) total units CO at the rate of 4 trees 
pcrdiy lerman plas wages of 40 women to 
ftiirf} manure for one day ... ... f 25 0-0 

\ 6-O.U 

(4) la ndlition to the work inentioosd in para 1, 

tlioruugb digging of one third the area ahoold be 
done tliUj ({•*e.«iiug the estimated expenditoreof 
Iht. 177 over 3 jeifs. Tlierelore digging one- 
tbiid .ire.i costs Its. 60 and $ area Rs. IC— ‘the 
toul IS ... ... ... ... 73-0-0 

(5) (<•) If the whole is thorooghly' done the cost of dig- 

ging and making beds will be ... ... X77.0-0 

(5) If the whole is (tnisUed by simply digging at the 

roots only — thecostis ... ... 31-0-0 

(c) If one third area is also thoroughly done the cost 

would Cume to ... ... ... 75-0-0 

(G) The subsequent expenses will be for irrigation and 
stirring up of soil sud water ebarges: 
iTiigalKpQ a 'sminnim oI 25 itTigation 
torus at the rate 2 units per torn at as. 5 
R*. 10. 

(i) Stirring soil about G times ( maximnm ) 
at the nte G units per turn equal to 36 muts 
Bs. U. 

(c) VTater charges at Its. 10 per acre Its. 27 


45-e-O 
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The total coat as at proscat advisaWe to bo iocurrol will come to: 

Para ( 1 ) Rs. 25 
(4) n 75 
( 6 ) 

Rs. 145 Rupees oue hundred aud forty-fivo only. 

(7) The cost of supervision ovtra. 

In the abovfl estiraite one noit of hbonr nieins ono man for Odo 
day’s work, i. 00 units moans 66 men for one diy. 

(8> The present trees will last only about five years 
more. The value of the crop per tree may be esti- 
mated at Ro, 1 per tree for four years. To hive 
some trees coming into bearing when the oli 
ones are taken oat it is recommended that from 
100 to 200 new trees be pUntevl. This will meiti 
a coosidemble addition to the above estimate, 
however. 

Mr. Kotkar’a son who was stn lying as a fJortIciiltnml pupil io 
the Oaoeihkbind Botanical G mien carried onl nil the opentions with 
much zeal aod carefuloess. The following are t jo results of ttie trial. 

Pruning '. — All the trees were praned daring Pobrniry and Mirch; 
the cut snrfuea were tarrctl. Borers and grubs wore searched out aud 
destroyed. Mr. Koik-ir.juoior, himself did ul*o son'o portion of the work 
whenever the pruning mau was employe! by him cUewherc. Tlie co'^tof 
the operation was Rs. 20. The ijuuitltyof driel wool collectel weighed 
120 lbs. valued at a minimum Uk I only. After the p.nning and iiutil 
the time of writing 00 trees have completely diedappiroatly ou account 
of(I) the injury caused to tbenlrcidf weak and unhealthy ro3t system, 
by the Inevitable shiking daring pmoing -and prebih’y (.) the shock of 
pruning snstaiuei by the trees after a loug poriol of drought of the yeir. 
tSome of these trees had to be cut through uul through in search of borers 
which were so abundant io the plantatiou. 

Ttoa-ihrids the orei (31 gnothas)waa thoroughly dug ever by hand, 
clods were only partially brokep as thoroagh pulverisatioo of the hard 
clods seemed impractic.ible at the time, Beds were mide nniminure 
jwnsisting of cattle aod house refuge given at thff rate of 3 baskets 
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(CO Its.) per tree.The above operatioos with tte erceptioo of root ptoniog 
and mmnring were finisted b) the 23rd of February 1912. This plot be- 
ing held io reserve for the Mrig bahar was root primed and manured 
later ou and the first irrigation given ou the 20th of June. The cost of 
all the operations indicated was Rs. 67-0-0. 

The one-lhird area (19 gunthas ) was given ordinary digging round 
the roots at the end of March, roots were exposed for a short time, prun- 
ed and manured. Irrigation for the first time was given in the first 
week of April for the riwie hahar. The cost was Rs. 15. This plot was 
subsequently cleaned, IlariyaU "ma {CynDdon-chetylon) 'itin An" oai 
by baud and the boU wall pulverised in Jnue without injuring the roots 
which were by this time in a state cf activity and vigour as a consequence 
of their hsing started into growth by the Irrigation commenced in 
April. The irrigxtion facilitated the breaking of cKls and re-making of 
beds aud iu consequence the cost for this was low. It was Rs. 14-4-0. 
The total cost of improving this plot was Rs. 29-4-0. It must also 
be remembered that this plot conUtuedeome blank areas which was sot 
hand dug but were ploughed. 

Kow let us see what was the eSbet of these operations upon the 
trees. For this 1 give below the testimony of Mr. G. B. Kotkar who 
wrote as follows in his Utter dated 4tb August 1912. 

“The result of the operations was very satisfactory. The trees 
reserved for the bore abundant blossoms in .lane. It was n 
splcud.d eight to gee and enjoy the fragraoceof the lloners. The Amhe- 
trees began to throw new shoots with some Sowers here and there 
in the list week of March, aiil showed eigosof improvement. The 
uninbcr cf trees at the begtnniDg of tfaejoperations was 273 including 
pomelos whereas the living trees DOW existing are 243 only. It is to be 
regretted that the heavy rain of the 2l6t July, which floedej the whole 
of my garden ground and </«j9/»rrfoW the trees for nearly 30 hours, has 
dsitroyed almost all the dowers aad left the trees pile and weak. Bat I 
hope that next crop might be more BiUsfactory and the trees will still 
assume an improved aspect hereafter. 

The flooding above referred to hy Mr. Kotkar was dne to the very 
high floods of this year of the nver MnU near the banks of which the 
eaid orchard is eituited. On the monwg of the 22nd July, the whole 
orchard was completely submerged not even a single tree crown being 
Visible. 
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It will ba noticed that but for the damage caused by the unforeseen 
accident of high floods, the esperiment was a decided success. 

In conclusion, I wish to express my sincere indebtedness to Hr. 
Kotkar for giving us the opportunity of making an experiment regard- 
ing the possibility of reuov.itmg no orcliard and for keeping careful 
accounts of expenses mcurwl over the orchard for the purpose of th 
operations. 


Past Students at the Agricultural College. 
The Present Causes in Agriculture. 


9 ^ 


K. B. Bbagwot, B Ag 


To, 

The Editors, 

Th« Agricultural College ifugazifie, 

Tne Pooka AcBicuLTctiAL CoLLm, 


POONA. 

Sirs, 

jlpERHAPS the most mloresting item in thu year’s Social Gather- 
iog of the College wd^ “ The Sociil Intercoarse between the 
past stnd-uts of the College nnd the Professors ” neld on the first diy 
of the Gathering, namely on the 22od November 1012. Although 
owing to the heavy downpour of tho rams, the programme of the 
GAthering of that day was cancelled, thU item was kept. We had a 
fairly representative meeting, their being about twenty graduates from 
Poona and its surronadings, as also Bff. Uliaiidiwad from Gokik aud 
Hr. Atbale from SiDgli. As the intimations to the graduates went 
rather late, graduates from otlier places could not attend the meeting. 
Wo Iwpe to make the meeting more representative next year. For the 
benefit of those who could not attend the meeting, a summary is given 
below : — 


The proceedings opened with a short account of the objects of sqch 
a meeting by Hr. llamrao, (lectnrer jq Entomology) who proposed. 
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Dr. Mann, Principal of the Agricaltqral College, to the Chair. Next 
ft paper was read by Mr. Bhsgwat oa The suitability of the present 
courses in agriculture to produce practical agriculturist”. 

Mr. Bhagwat said that A9 the post^ in the Agricultural Depart* 
ment were DOW almost filled up, thero WAS rery btile chance for oar 
graduates to get any entrance in that Department. The only thing left 
for them was to talce up agficnltnre ns a profession, but our three years 
in the Agricultural College did not fit as for this. The course as at 
present was too crowded and WAS A compromise between the needs of 
research students aud those of practical agriculturists- It ought to bo 
made more practical by wcediDg out some useless subjects which are 
of DO matenil benefit to a farmer. Some new subjects such as Mechanics 
and Agricultural Dconomics ought to be introduced. At present we 
were neither fit for research oor to take up agriculture as a profession. 
He also pointed out one great difficulty that a graduate in agriculture 
had to face, namely, the lack of accurate local information about 
agricultual conditiona in a dUuict, and for this purpose be wished 
that a sutTey of our Presidency elionld be made. He concluded with & 
eoggestioo that if the genenl contse were reatranged eoraewhat after 
the TQOilel of the present “Short Course” when oniy the meet 
important and practically a»efrtl sobjecte are taught, the conwe would 
bo immensely improve! for the greit majority of the stnients, because 
after all the opportnuities for reseirch were limited, as also the number 
of students who would in any cise take up research as their professioa. 

Discussion j— 

The Discu*sion was opened by 3Ir. D. L. Sahasrabnddhe, ( lecturer 
in Chemistry) who saul that the Course in our College must 
be divided into two branches : 

(1) Heseaich. 

(2) PmcticAl Agrieultore. 

(1) Research Students ought to stay with the Professors some* 
thing after the fashion of the Guru and SMshya of olden days. 
Research methods could only be learnt by constant association with 
experienced persons engaged in Research. 

(2) Those who want to go in for practical agriculture should not 
be made to stay on espcrimeotal forms but on fatms mauaged on 
a commercial b-asis and for this he wished to have model farms. 
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If this was cot possible, be wished to hive a Post-Gradoale Course ; 
but this involved a great loss of time. 

Hr. P. 0. Fatil, (Divisional Inspector of i^gricnltare ), said 
that more practical lasiaesa training was necessary for our graduates, 
lie stated that in England too, from what be saw there, tho course was 
not very practical. Bnt in Ireland the cour&es for research and 
practical agncolture were separate. Their (arms of nearly one hundred 
fifty acres were run hy stndents and teachers. In Holland a still bettet 
care was taken in producing gnidoatts. The vacations of the college 
were utilized on well managed farms of England, because in England 
the farms were better managed than elsewhere. After graduation, 
our gradnates should be put Qn some private farm for a year or so. 
He emphasized the necessity of an agricaltorol survey of each locality. 
This was a much felt want. For this separate men were required. 

Ur. B. S. Patel < Assistant Snperinlendent of the College Farm ) 
al»o emphasized the necessity of a survey. Oar information, he said, 
was very meagre. We bad to depend on the volumes of Messrs. 
UolUson and Mehta which ore antiquated. Ho snggestsd that there 
should be a Qraduites* Aesociation, which should take op one subject 
every year and thrash it oat. Before joining the College the sis months 
that intervene between the posMog of the Previous Esamioatlou and 
the commencement of the sessioas at our college sbonll be spent hy 
the students on some Farm. 

pro/, pyr/is, said that if the two coorses were separated there 
wonid be to much more work for the StaiT. The Professors in this 
college were not whole time Professors bat had other duties. The 
Principal was a Professor of Chemt.try and Agricultural CnemUt to the 
Bombay Givernment. Next he described a Coarse of Medical Students 
in Edinburgh which he suggested should serve as a model for a pro- 
fessional coarse in agriculture. In that coarse the first year was spent 
in learning pore sciences and darmg the next three or fonr years only 
those jorts of science hearing most directly on his professional work 
were learnt. The same thing could be done in our college. Head- 
milted that in the present coarse at the Agricaltural College a good deal 
of pare science e. g., classification and morphology of fnngi was taught 
which was not of much use in practice. On the Other hand impOrUnt 
practiml applications like horticulture were comparatively neglected. 
He said that a post-gradnate course was quite a necessity, hut he could 
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not see bow that coold bo arranged with the present staff who had both 
leaching and administration to do. 

Mr. G. N. Sahasrabnddbe ( Sngar Expert ) suggested optionals for 
the 3rd year. 

Mr. V. K. Kogelcar, led great stress on the snrrey of local con- 
ditions- The backward agrlcnUuro of one province way be improved 
upon by improvements introioced from aaother. He quoted bis own 
experiences as the organiser of the Deccan AgricnUoral Assodation in 
this matter. 

Mr. V. G. Gokbale (Saperintendeot College Farm) said that if 
the College did not serve the purpose for which it was started, improve- 
ment was necessary, and it w.\s little nse going on as at present, We 
ought to have spccu'ised conrscs for the two branches for research nod 
practical agriculture ; for the latter anybody might be admitted. It 
should not be made a rule that only the sous of the agriculturists should 
be admitted. He explained bow be, though not tbe son of an agricul- 
toriit, by strong will could create in himself a love for agriculture and 
said that he would compete with any agriculturist now. Their main 
difBcnlty was a smattering knowledge of all subjects which pot ns at 
a great disadvantage when dealing with practical agricuUnrists. Ac- 
curate information was necessary. We graduates bad no cosAdecce 
in oartelves and wanted more instances like Mr. Dbagwat. He also 
pointed out tbe necessity of model farms. 

Dr. II. n. Mann, remarked that be agreed with the Lecturer that 
tbe present Couree was a compromise and like all compromises not very 
satisfactory. It was not tbe best either for research or for practical 
purposes. But at tbe same time it helped to prednee the embryo 
fanner and tbe embryo research mao, who conld develop Into tbe 
perfect research man according to the conditions in which he would 
find himself. He was sorry to find that people expected a college to 
produce finished products. It was not possible for any college in the 
country to do. "Various remedies were snggc'ted, some wanted two 
entirely different courses. This would bring in the question of costa. 
Tbe cost pet head in this College was already more than in any other 
college in the Presidency. Even if the course waa cot split up before 
the third year the cost would be still coostderablo. Besides men who 
came here did not know what to do. It might happen that a stodent 
might take up some sabject as hU Cavoante one and might afterwards 
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repent of baviDg joined that Vnnch, if he dill not find oppo-tnnities for 
hie enbject. He bad dHctw-ed Um point with Mr. Keitin^e and 
Wr. Sojart, who wished thatoptiomla eboill be pat in the Coarse. 
Bat when this difficalty tiwt the min did not knoir their niioJi waa 
pointed oat, no war oat of it conl'l bo «eea. He eatr almost aa itn- 
p03sible position. Sjme Rag;'estei a post-graduate Coarse. lie bad in 
hand Bome fellowEhips, but then our men when they bad complete! a 
three years course in college coabl not afibnl to piss one yeir on a 
farm or iu research. Bo«idis onr firms as they are aitnited at present 
and some private land-lonls wmte-l men both knowing somethiig of 
research and Bornething of prartic.il agticoUare. For them our Coarse 
was quite fit. fie wished Mr. Bhagwit’s piper to bo printed snd 
circulated amongst all the Gn laitcs of the College na 1 optmoas sboald 
be colicitecl from each on tins qaeitioo, so thit nevt yeir when we meet 
we might come to a definite uadcrstiaiing on this point. 

In this racetiog after this interesting discaisioo, a proposal was 
made by Mr. V. G. Gokhile toestiblisb an '• Agricnlttiril Gradaitea 
Aesociilion ” which he eaid, would a« an iraporUnt authoritative body 
wonldeolve many of tho difficulties of our grvdaites stationeil in 
varioas parts of tbs Presidency and eUewbete. The proposal was seconded 
by Mr. D. L SihisrabuUhe. who snggcsted tint a Committee con- 
eUtlug of tbe fallowing gentlemen b) appiutei to coisiler aboat the 
rales aud regalatious of the Asso< i itioo at ao early d ite t— 

Mr. P. C. Palil. 

ilr. G. N, Sjfaasrabaddhe. 

Mr. M. G. Atbale. 

Mr. K. B. Bbagwat. 

Mr. V. G. Ookhale, Secretary. 

This Proiwsal was carried oat. 

A vote of thanks to tbo Pre^iJ mt was proposed by Mr. Ko-»ekar 
end carried. ° 


Believe me, 

Yours faitbfnlly, 

K. B. BHAGWAT. 



Two Recent Agricultural Peats 

BT 

Ramrao S l^asar 0 ode> Ag:., 
Lecturer in Entomology, 


[The folloiviDg ii the euhaUttce of * report on vleit to Ilelktroi In the 
Belgeom district, end to Kuib, to coonectton with repoite of eeriona demage by 
insect peats There ere a coosiderable nuoiber of new obeervat'oos contained In 
the report, which should bo widely koown, Wc abtll await with interest the 
result of the cxpcrlratots outlined egaisftt the Tine lent beetle. Eds. 5 

I reached Ilalkarui sevcoteeu aud a lialf mi!cj from Bolgaum ou 
the Balganm-Vengorla Ro id on the SOlh October 1012, 1 fonnd Ur. 
Bbikaji Sliripad Nadgftii'Ja II the vilUge. He accotupaniel me to bit 
fields of Rico, Varat aod other millets as t^ell as to 

a large grass area ot^oed hj bim The chief trouble j’d those parts is n 
BwarmlDg type of catcrpilltr probably of the genus Euxoa Fam 
IToetoldoo. At the time of my visit the grass bad specially beou 
attacked. The leafy portlous of the grass bad boeu oiteu up and the 
fiotret stalksaud a few filicous porttoos oflbe leif ouljr could be seen 
standing np. The grasfi ext‘'Dds up to tbe tops of small hills aulthe 
slopes are covered by it. The jnnglo growth hero and thore cuts up 
tbe grassy slopes, though uot very deuae, oiTers difficultios iu the 
extermiuation of the pest by mccbinical mcaos which otherwise would 
seom to oiTer some hopes of success. 

The grass area, ia places of a moro opeu nature, has been cleared 
and bill millets like flu 'iani, «ar/i, c^mi, Ac. aro grown. When tbe 
caterpillars had eaten u^i the griss, they Iu many j’laces bavo attacked 
these millets and caused a considerable amouat of loss to the cultivators. 
Id most places the caterpillars bad pupated or were just pupating in 
the soil* The area under the bill miUeta cbmly alipuna thatujuler riflO. 
The rice had not been touched up to the titaa of my visit but that 
which occupies tbe lowest portions of tbo cultivated area might still 
well be attacked as it required still fifteen to twenty days before 
harvesting. I, however, asked them to dig trenches to cut off tbe advance 
of these cateriuHara from the adjMuing nacAam and rami plots. When 
once the nee is hatvealed there is ymj little that the caterjnllaTi can 
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Mt. The local name for the pest is ^ Shir. From the nature of the 
attack and previous history this pest seems to be of a sporadic kind 
occ.tsioQalJy appearing apon crops, afiJ its appeanuce cannot rrith 
certiinty be foretold. Itwasoeeum lOOJ and again in 1908 bat on 
both these former occasions the pest was not very serious. I asked the 
cultivators to plough up the cnltivatel areas of millets from which the 
caterpillars seem to have disappeirevl. This would espoao the pupiu 
and kill many. I advised them also to haio recourse to the hopper 
bag to collect the caterpillars and destroy them when on any future 
occasions the pest makes its appearance-* 

The cultivators wanted information oa two other pests of Rice 
which make their appearance generiUv lu Vugnst but could not get 
any conclusive data sufficient to venture a gue-'s as to their nature. But 
IHr. Nadganda promised to send mo specimens next year. They call 
them by the names Sheda and Kil, SEnr. 

A'asti. 

I started for ^’asik on Monday the 4th November and reached it on 
Tuesdiy morning. I visited a number of gardens to see if the Cetamby- 
cid beet’e Stfifnciasyrisatorbal appeared this year 03 it did last year 
about this same time. But nowhere it his appeared up to this time. 
But it might do so later OQ as the beetles coutmuoi to appear up till 
January. 

The vine loaf beetle icdor/<‘/i*a atrigieaUes was found in a number of 
gardens hut did no* appeir tobive cansed much damage. In one isolated 
garden owned by a mall this beetle ha I done considerablo d image hut 
the roan could not bo got to giro lus couseat to illow his gimlen to ha 
sprayed. At list I was compcUeil toask Mr. II. V. Qole himself to 
give his own girden for trill. Thu ganleu i-. about an acre, •‘urronudede 
byahed^e. There are other gardens at some distances apart within 
two to three hundred y.anls ridiu. He Im given the whole gardou in 
my charge for n whole >e.ir anl I liave arranged the fyllowiag pro- 
gramme of experiment. 

1. The stems of the vines should be cleared off all the loose barb 
which affords a convenient shelter for the beetle to hide during the 
day time. 

*Whit is almost cerUtnly the alms peit h»s almist complelely destrojed the 
gras* crop this year ( I9J2 ) m the ueighbourhood of Belgaum,— and in addition 
has done Tery lerious d.mige to Bogar-cano. la the case of the latter crop, aotne 

patches wcM actually kiHedont by the caterpiHar.—n. U. Mann. 
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2. First spraying to taVe phco in thn last week of November 
with Lead arceuate at 1 oz. to fonr gillous of water. 

3. Second 8[)ra}ing to take place just after tba cold season to kill 
the beetle that come oat of hiberaatioa. The strength shall be the 
same as that in the first sprai ing. 

4. 3rd spraying ( only if fimnd nece'-sary ) jast fifteen days previ- 
oos to the pruning for the Amia Bahar. 

Mr. Gole has got the spraying oatfit ready and has promised to 
anpply it gratis for the porfoso ofthe experiment. He only wants the 
help of a trained sprajer, which I have promised him* 


Our Farmer’s Prognostications 

BT 

K. K. Bbatarker. 


I T would seem to be of advantage to collect together the methods by 
which oar Gnjarati farmers con-ider tbev are able to foretell 
weather coudiiions which are likely to arise Whether the methods 
which they emphiy and the iiidic-itioiH wlu ii they observe give reliable 
re>iilt8 in all cases raiy be a initier ordoubt, but tnere is, by almost 
nniversal coo'ent, often a go^ deal ofreUa'‘Ce to be placed on the well 
foundered opinion of a caltuMior. It is the purpose of the present 
article to give some account of the things on whibh they base tbeir 
opinion. 

Oar cultivators in Gujarat generally connt their new year from the 
third day of Vaxtkakha, the mouth embraciug the latter part of April 
and the early part of May. The ordiniry Hmiu jear begins io Kartih, 
lint to the cultivator the be^nning in Vaiikthk^ is much more impor- 
tant. It 14 muilly oa tbe thinl day that their tillage for tbe coming 
season is commenced. At this lime certain facts are noticed which are 
supposed to give infallalle indications of the season. Some of these 
facts, which teem worth} of note are as follovs : — 

(1) The ne«t of the crow IS caref.ilh obspned. If it be in the 
middle of a tree, abundant rain may be expected: if it faces the Hast, 
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the Bcti«OQ will prodace good crops ; if it is InreeJ to tho We-^t side, the 
year ia likely to be a bad one. 

(2) The eggoj of the bird known as TiUidiin Onjarati (Manthi- 
Smskni-Tittibhe ) give indications. This liird only lays fonr 
eggs. If tbe-'e eggs are Uid on n highgronnd and if all of tliem ora 
laid erect, the rams will po«r in great quantity ni.d in all the fonr 
months of the monsoon. If one of tbeoa w not erect, iii one of the four 
months, It Will not mii ; if two ate «o, the rains will not fall aboiindant- 
ly in two months and so on. The philO‘Ophy of this is that, that the bird 
has got sufficient inalincl to know whether the runs will be abundant 
or otherwise ; and so in order to save i»a eggs from being carried away 
by rain water, it lays them on higher ground. 

( 3 ) The Hob festival n one whi h all of ns are familnr with. Jt 
ia a fire^featiial. On this day a pile of wood u set on fire, with mneh 
ccremouj. It la geoer.\Uy the custom to attach loosely to tho mid lie 
pole a snull dig. Thw flag, wo all ooderstand nimt fly away owing to 
the force of the tUmc of the fire. It is the lailing of this flag m n 
particohr direction that has concern with our subject. If the flag flies 
away and tails down in tho Eostem direction, tb^'O tho year is beneficial 
to cuttivation \ if it fills in the fire, or m auy other direction, (he year | 
is likely to he a failure. 

(4) A pecaliar method of observation Is one which wo are going 
totrace below. On the New ycirdiy ( 3rl of Vnisbakhi) when tho 
son is just On the point of ecttiog, two to thno firniars go in m opjo 
field, taking with them three necks of brufcsa cirtlieu jirs. Tnore, 
they place the necks lu a straight line from West to East, in such a 
way that the rays of the setting euu which pass through the first netk 
must piss through the second os well us through the third. The dis- 
tance which 18 maintained between two necks, is generally ten feet. 

Then they mark the positions ol the neclca by pitching pieces ot sticks 

taking care at the same time not to remove the necks. On the very 
night, when it is time lot the setting of the moon, the farmers ag un go 
to the same pUce an I change the positiou of the neck iu the West at 
such a distance that the rays of tho eeltiog moon may have a direct 
paM.go tlirongU it, not forgetting atlhawniB timo tliat tlie distjucc 
which ejtstca lit Brat, between the first uni thn list neck, aiioM also 
remain tie same at this time. Then the mi Idle one ia removed and 
placed midway between tne Liat and tho now poaitioo of tlie lir=t. Tho 

poaiUon of the middle one ia kept snch ns to allow a direct pajaago to 
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Ibo rnys coining from tho firat. Finally the Ifist nock is turned ia itj 
own place in such a way that tha rxys pissing through the first two 
necks, may aWo pa^a through it. To be siioit ami coniisteat, the three 
necks which at first used to make a straight line with the setting sun, 
now docs the same with the setting moon, with no change in the 
position of the neck which is in the oaateru fiircction. Then the dis- 
tance between the two positions of the neck in the west, Is meisnrci in 
foot-atcps ; and it is saM that the grains of daily use will sell ten times 
tlie nnroher of foot-steps in poonde per rupee. 

( 5 ) The last but not of least importance, is the mode of 
observation, known by the name of “ iTiia/i Bhardi", The mode of 
observation, under consideratioa, is impotUnt not only bccanse it is 
practised all over Gujarat, hut t-ecamo the farmers attach greater 
importance to it and act cautiously aguinat the ovil results which would 
befall according to the observation* made in this process. The meaning 
of the phrase “ Khah BAarJi " will not bo nuderstood, iid1c>j we give 
a full description of the whole procejs. On onr farmer’s New year day, 
some four o: fiso prominent gentlemen of the village go to the nearest 
field and enclose there a email area with a temporary ridge, allowing nt 
the enme time a ehort jiassage for the entrance. In the middle of the 
enclosed area, four clods of earth ate placed. These clods are named 
after the four months of the monsoon and on them, is placed a new 
earthen jar full of water. The lop of the j'ar is covered with a piece of 
y’owai t or hajri bread aud at a Uistauco of two feet from the jar, heaps 
each of a Lnudful of difierent groins, cotton seeds Ac. <'owu m the 
particular district in which the observations are ni«Ie, are iirringel. 
Tlio nexf moraing the farmers go to the field and make tbeif observ vtioiis 
If the bread Lis been shifted towards tho village, the gentlemen 
conclude that tho villagers will have their bread, if otherwise, the 
coticlusion wiU also he otherwise. The n«x,t. thing will be to see how 
many clods are made wet and to what extent, by tlio ojsiug of water 
from the eartben jar. This helps tbena in foretelling about the rams- 
If all clods are wet with no dry earth in them, they say that tho rains 
will fall in, in all tho four months of tho monsoon aud in sufHcioat 
quantity. \u abort, tbe coiic\usitKo n» lo wbetber tbe rains wiii laii in aii 
the four months and m suUicient quantity or otherwise is drawn according 
to tho extent to which ihe clods are wetted. We have already remarked 
that the clods are named attei the four months of the sea--on, and so 
there remains no dilBculty JO th® way of drawing tho conclusion that a 
particular month will have snlBcteDtiitinfuU or not. Lastly the heaps 
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of grains are examined stated that an/ he-ipio wHcb bj aaj 

meaQ 3 the grains have been scattered, will be likely to fail in the 
coming season. 

Sacb are some of the methoils of foretelling weather osed by onr 
farmers. Whether any of them ate based on sound reasoning, il would 
be hard to say. Bat some asnilly come trae, aitl that is <imto enough 
to maintain the belief in these oU methods of lorecasting the rains. 


A REVIEW. 

'‘Solis, Their Treattnent and Agricultural laphineata". 

—By Rao Sahtb G. K. Kelkar. 

( By a D«ccan AtrlculturUt ) 

J^HEUE can be no two opinions as to the fact that moeb of oar 
’ji? backward agricuUaro can be improveii by the introduction of 
modern np'to dite implemeots, wbtcU will to a great extent save much 
of onr wasted energy, and labour. The efficiency of our indigeaoas 
implements is in many cases reduced by the crude nature of their finish. 
Seyeral instances may be quoted where in one district quite efficient 
imideraents have bwa dlacoverctl ond utiLsed which can with idvantage 
be introduced into another, where only quite I’rudo simple ones are 
found. Now that our country is made accessible fay means of rail- 
ways, such improved agricultural roetlods can be very advantageously 
introdoced into the more Irickwarl districts. We must have only open 
eyes to observe and then to adopt to our conditions such improved 
methods. In many cases implements of European preparation may bo 
found suitable. The iron plough may be quoted as an example. It is 
uot now quite aucotnmoa to see lo the irrigated tracts of the Mutha and 
Nira valleys in AhmeJnagar and Sholapuc Districts or in far southward 
Dbarwar district, the iron ploagb of Raasom. Sims, Jeffries Buglund or 
the Arlington plough of America. Mach of the credit of introducing 
the=>e western implemeats is due to the AgricuUnral Ddparfcmeat of the 
Bombay Presidency. Some of tbeso western implements, which are 
generally costly as compared to iudigenoua ones are nevertheless within 
the means of individual cultivators, others can be bought by a villagB on 
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co-'’pernticn. a thin? which wfl hivo yet to leirn. Now tbit a set of 
agricalttiral implemetit^ h-n boeo jiUced by the GoTernment for the 
Q-‘6 of ouUivitors at district centres through tliat iadefitignalle worker 
for rultirators Siniar 0>^]>ooamrai Moolliar, it is qnite opportane that 
wo welcome a hrocbiira of fitty-foiir pigos by Mr. G. K. Kelkar, 
Assist lilt Profcsior of Agricnltaro m tho Poona Agficaltunl College 
lu Marathi title! ns above. He is the mau who lias seen tho Depart- 
ineut of Agriculture m our Presidency develop from its infancy to its 
present stage and to him to a grest extent along with Mr- MoUisou 
belongs the credit of orgiiiiziog the deinrtment of the Presidency ; 
hence no better expenenetd mao could have written this book, dVheo 
the Poona Agricultural College was founded, Mr. Kelkir was raised to 
be its Asshtant Professor, an honour well-deserved. Mr. Kelkar though 
on the eve of his retirement is mdefvtigaable in his keenuess for the 
development of ngnaiUute in the Presidency. His energy and 
eothususia in the pursuit of knowlelge is wonderful and many a 
etuient has h' eu inspired by the example of this untiring worker in the 
field of one of the most importiut br.tnches of industiy. The experience 
of 60 raanr years coupled with his immense travelling, for no vacation 
came, but was Q'lUzed by him for etudying agrIcuUute in some other 
province or m hi« own has made this work peculiarly fascinatingfor all 
those who hive devoted themselves loagTicnltnre, and no agricuUarht 
ebould ha without this “vide mccom” of raodsrn implements. 
Mr Kelkir was the life and soul of Sbotki and Sbetlcari Magazine 
which his become most ytopolar amongst the caltivators suice almost 
all the articles iu this very useful tnagauuo were either written by him 
or at least edited Hence we find that the langnago used in 
this book is quite homely and »o easily understood by a cultivator 
who IS literate but generally whose education does not proceed beyond 
the three It's. Kven thoiigb the cultivator bo uneducated, if this 
book is read at the Chaodi by the Secretaries of an AgricuUnral 
Association established lo a nlUgo, it will serve a very asefol 
purpose. The book la pneed at annas eight, a price quite within 
the reach of cnltiiators. ^Vhat makea the book very attractive 
is the profuse illustrations and the implements describ'd therein. 
It gives, ID fact, witblu a small compass all the necessary implements 
that can be used with advantage by the cultivators cither by 
buying themselves, or by co-operation. Mr. Kelkar has done wel„ 
as be says in the Preface, in choosing only such implements as ar 
proved by experiments to have an advantage over the indigenous ones- 
lathe first part of the book a short accouot of the soils found in the 
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I'resMwcj ftro piveu, nort the c)iA{>tpr on iniplcmentg. Mr» Kelkar 
Jias given tbo origin of oiirs, ns' well ai of the American plongb—wliiob 
is Jnwt interesting. 

lu vliort, the book is no oxluin^live rjhI important that every 
cnltivator slionlil oRain a copy of it. Wo wish it i\ great success and 
hop© Mr. Kelkar will hnng out many moro inturesting hooks on agricnl* 
tnral topics wliich will ho nsofnl to tho cnllivators. 


Tho Work of Local Agricultural Sooiotics and 
Associations in tho North Konltan 

«T 

K. V. Joabl, n. Ag., 
fiu;3erin/crf/ent, AUbnt; nrpcrimentnl Slalion. 

f T is not uimsnal to hear as Im l*een pointuil n«t hy Dr, Mann In 
bis article on ‘ I/ieal Hedies as Agents in Agricnltnral Improve* 
ments” In the Jnly issue of lOltioftho AgnenUnnai Journal of 
India, the <inostioti from tho Members of an AgricnUnnal Association 
'•What shall wo <lo f”. I have endeavoured In tho following paragraphs 
to solve tho question partly and fiuggest eotno of tho works that agricnl* 
tnral associations sitiutOvl tu my locality (Nortli Konkau) can hogin 
without much hflsitatioa, if tho above question is put hy its memhpra 
with a real desire of work for th-* improvement of agricuUnro iu their 
locality. Before proceeding to write, wliat these works are, it would ho 
worth while to point out that improvomoiit in ugricultnro of a tnict can 
be brooght about by tbo following mctho<ls ; — 

( n ) Finding better and new methods of growing crops united 
At eJaf AnarAa'y ^ lanvAnaavu’ o-vpifnaatonaS'. 

( i ) Tlie transference of bettor methods of ngncuUnre prac- 
tised in some parts to nthcr parts of the same 
or another province whore they «ra not in vogue. 

Aa TCgarils tho fir^t method, tbo ngricnlliiral ilejairtmout has al- 
ready commenced work by opening a farm i»t Alibag in the Kolaha 
District for the North Ivoukan: it will be Bometimo before tlie results 
obtained there will be n\ ivilablo for thi* pnrpi'O. Useful Buggestioui 
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cannot bo ictde simply from tb» reanlts obtnined from one year’s eip^ri- 
mfnt. The eiperiments mn^t bo ropeite^ mth aocce«s before they can 
be rrported to the pahlica^ worth adojiiing. It would be an unrriso 
plan to advocate new rcelboh of enUhalion, manures, or implements 
before testing their inferiority over local practices for a number of yerrs. 

In fhe tneiQwhile tho ogncnUiiril a<soc}afion< in their locality can 
comm'-Dce work lu the ihrectiou t>f the recoud meihol mentioned above, 
namel} the tnnsfcrence of better methol'tof agricuUnre practised in 
some pirts to others of the same provioce wliere they are not in rogae. 
Taking for instance the Kolabi district into consideration, one will see 
that there are some parts in that district where agricaltare is in a iar 
more advanced condition than in the rest. Let us then see, wtat are 
the advanced conditions in these tracts in agricnitnre which the m'ln- 
bers of the agricnUnral association abonld try to iutrodnce in the back- 
ward tracU. 

In the Ahbag talnka the ayetem of growing crops like Ghttda, 
Tur, etc. on the bands of nee fields, is largely practised. A similar 
practice IS a (opted on a very limitol scale to jmrUof Mangaoa, Roha 
bqI Mabdd ulokas, while it ts not seen in the rest of the talnkas. 

The crops on the bonds especially tbe GUzii crop ( called or 
wnrr m the Alibig t ilnka } are » gowl soorce of income with very little 
trcable. The coliisntina of tbu yttdkal Ohttda\^, carried oat in the 
slack a< asou that follows the trAOSplaotiug of riuO and bo It can be con* 
venieotly grown by every cultivator. The preli binary tillage of digging 
and uivertiQg the top euil of tbe bun Is is done at leisnre in the hot 
season* This preiiminary tillage has an indirect benefit of keeping the 
hands of tbe nee fields in good order. The only care which this crop 
rei^tiirea after eowing is that of protecting the yoang seedlings from the 
attacks of crabs till tbe plants cliinb op the BapportsepeciiUy erected for 
that purpose. The crop Sotirishes well after the rains are over wllhont 
irrigation and continnes till Janiiiry to F-hrnary giving a good yield of 
pods at regular intervals. BeskJea tbe pjds this crop gives a good yield 
of green fodder in tbs end. The probxble cnaseofnot growing ench 
bond crops in the backward tracts is the waut of information and need. 
If the agncnUural aasocinUou wiU take the work in band, of eopplying 
information and seed in jnrts wnere it is not practised it will be doing 
permanent good to the cn tivators. 

The second work which the a«eoc ation can take up is the extension 
of the collivation of rahi crops after the harvest of rice in tbe rice fields. 
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The growing of the rabi crops of icaf and gram is at present liTnited to 
the fields where late rice varieties are grown. The chief difficulty in the 
way of growing the-io crops in other fields is the want of noUtarein 
them after the Larvestiug of rice. TIus difficulty li got over in the 
Eoha talnki by sowing the seed in the standing crop of rice aboct 
a fortnight before the harvest. ThiS system of sowing wai is known 
there as the system as the see<l is dropped in holes bored by a 

stick in the wet mnt. Thw gives a stvrt of abont a fortnight to the 
crop over that in other fields. If this system is followed elsewhere raBi 
crops ottcal can be tiken in fields where intermediate rice varieties are 
grown. The extension of rab- crops like ical in nee fields in the Kon* 
kan, should have also for its object, toe increasing ol the Miler supply. 
In fields where the moisture does not last till the npening of the pods, 
the crop may as well be harvested for folder. Attempts, however, 
should be made in the direction of the extension of growing ura/ by the 
system in the ro>t of the tilotis. This roetbcl has two a/lran. 
tages. tis- ( a ) giving a atvrt of a fortnight over the other method and 
( d ) getting the work of sowing doue in the slick season before the har- 
vest of rice. 

The third aud by far the most important work the agricultural 
associations can take iu band is the exteosion of the recently introduce i 
crops of groundu it and jow iron (oar^'ts lands in the Konkan. It has 
now been proved by eipwnce la several localities that gronadootaad 
j'owar can be profitably grown on such lands. In the ext'-nsion of cnlti- 
Tatiou of gronndont and jowaroua large scale the folder problem of 
Koukan will also be pirtly solved. Desiies a gooii yield of pods, the 
groundnut pUuts, if drieil and properly preserved, nuke a good and pa- 
Iibible foil ler c-illed “(?«/*” which keep-* the cittle in good c nlition if 
fell in smiU quiutities every diy. The sergham jowir floarubea well 
even under the heavy nus of Konkm and should be grown in rotition 
with groundnut on the xcar/iai \ mils with the object of fodder only. If 
the crop be grown with this object in view two cuttings can be easily 
obtained from the same crop lu one aeisou. The only meins by which 
the eitensioa of these crops « possible is the wide distribution of the 
seeds, and if the district igricnltufAl association throngh the medinm 
of the talufci ar.d arete associitwns with dwtrilute the seeds with pro- 
per iuatmetiou as to thrir cuttivariou in every nook and corner of the 
district it will fae doing a great and substantial work. 

Ihe peatesS obstacle in the way of ntlaiau]. mccen in tbo above 
mentioned linea is the practice, fa nnaj parts of lie Konian of letting 
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the cattle etraj in the fieHa once ttc crop of rice la harvested. Every 
cultmtof knows what a great naivance m cansed by these stray cattle 
and It IS very needftil to pata btopto Hue. Thh eui only be lirooght 
a}x)ut by co-operitloa. Many of the trwnbtesoaje thiogsare cheeked by 
“t/ar/r»’' rnles, ano^lier forra of co-operation and If the members of the 
agricaltnral a« 30 cj ilions will ludaee the villagers tb« can also be pot 
a stop to by the s «no rules of Gatki. 

Along with this work attempts mast be made everywhere to en- 
close the fields with permanent IbncCs of mjW ( milk bnsh ), 
and such others little h) little exery ye»r. fhM work can be economi- 
cally done IQ the slack «ea‘on Id the mooeoou following the transplant- 
ing of rice. This will prevent tic necessity of erecting the expenave 
annual fences for the protection of crops and thus increase the margia 
oi profit (rom them. Tlus ts aot a new thing ia this district as there is 
a regular sjitcro of coclosiog the fields bj fences of milk boshes in the 
Alibag taluk i and la pitches elsewhere nnd tils may be very well adept- 
ed by the rest ot the people. 

The erecting and the keejnog np of Ibrse fences form a part of the 
permanent improveniont in the land, which cannot be expected to be 
done from the temi>ofary teuauts without snbstaniial help from the 
owner of the field*. As mauy of the members of the associations aro 
landowners, they shoald first of all commence this work on their 
own lands and lodace their ueigbbours to follow them. 

These are some of tbe lines of work which the Associations formed 
in this part nn adopt and commeDce work a? early as jiOesible. The 
writer will % eiy gladly supply with any iDformation on pcants mention- 
ed above and aUg with eee 1 as far as available. 
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Henry Van Buwrcn 


ST bis often been said that the delight of pleasures anticipated 
|| exceed the delight in tiie plei'<nre-< them-'clvej ; tbit this is not 
of universal ai'ccptanco conld be i>ofn‘t otit !>>■ tia stnilcnU wlio never 
anticipated snch a pie want time fts wo lind on oiir tonr. Po*Bihly. the 
accounts of the mconveniencea on former tnnra, greatly exaggerated and 
then veneertd over with a tew iVta murht t».i\o prejudiced onr itnagiua- 
tioDs, Of it may be tliat we were 5L0ptir-il a-* to the grandeur or scenery 
tlmt was ao near homo since the mind ever lovci* to relegate all that 
is heantifal to the uhimn thuU region of romance. 

To write oa the benefits derived from the tonr is welhoigb ini- 
possible. They can only be very opproxiroatcly ganged. Tliero were 
the benefits moral and pbysical, aa well fta, intellectual. It gavo the best 
opportunity to engender that camaraiUrie spirit witbont which a college 
ooold bo hardly worthy of that n.am«. Then frieadjbips wero atrnck, 
felfoopioionated outlooks were broken down, narrow>iumdcd views gavo 
place to those more hroadeaed and liberal ; more than cue found 
worthy in another where worth was never expected. To the>e benefits 
most be included tliosc phy«ical. Now no longer does the rail! loom 
up in the mental horizon ns sngge^Hve of a tedious di'-tance. JIusclo, 
one finds, does not tell eo much as grit and determination. The will 
to do was always more than half the doing. 

The intellectual benefits cannot even briefly be ennroerated becaose 
each one had mneh that would bo peculiar to oneself, fer the same 
reason the writer trusts that the perscnal factor whenever snggested 
will bo pardonable. 

The novelty of studying Nature apart from books, was perhaps, 
the feature that appealed to all. Nature presented itself in nil its 
bewildering diversity and cliallengcd os, uninitiated ns wo were, to read 
her riddle of underlying simplicity. As one observed and studied, 
gradually and almost imperceptibly the mind catalogued and labelled 
phenomena in generallaws which came home with redoubled force as 
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we recalled them from the elde-lined, underlined, -—ia short, dhfignred, 
—pages of one’s text-book. Simetiraes, as we progressed, we were 
dismayed at finding our genCMlizatioae to be only slightly extended 
particiiUrizatioas. Thna we learnt cauttoo in dogmatising. 

Oar first half was at Qokak. Hero the eyes long sore with trap 
and nothing but trap, were refreshed with sandstone with its beantifal, 
jamiiiated and stratified bands. A party of students who preferred 
visible proofs to fiith, l<*d by Dr. Mann and Mr. Sabasrubuddho, made 
tracks parallel to the river to find, if possible, tbe place where the 
trap overlies the Sandstone. Althongh nndispntable proofs were not 
found, still evilences were forllicoming to validate such an assertion. 
The fills near to Gokik are majestic. One fears to attempt any 
descriptioa, a pbotogMph is inserted in the magazine, even this does 
not at all suggest its majestic grandenr. The wild nniive scenery is 
not only worth seeiDg but also worth going to sec. 

Bslgaura impressed us with its laterite, Its decomposition from 
trap nfibrded a good problem that has still to be satisfactorily solved* 

IjQndha gave us gneiss. The grand forests gave ample scope for 
rambling ; many forgot they were geologists and would botanize on 
every strange and bsautiful flower, fruit or plant. Some thought them* 
selves pioneers and so they might kave been when they bad for their 
quest tbe unknown. 

Castle-Ilock still greatly kindled the adventuroos epirir, neorly 
everyone felt, to a greater or less degree, an infataation to ramble into 
every uavi>iteil nook and corner. This reached its climax when led 
by one of our more daring and intrepid explorers we lost bearings, then 
we had to coDSolt oar cotnpiss which showed a way down a steep 
descent into a river valley. There are still some who had not forgotten 
tbe gentle art of sliding which they learnt that day, added to this we 
had to ford tbe river in starlight. Then followed a climb through 
pnckly shrubs and creepers tbrongh which we had to literally feel onr 
way, sometimes on all fours. 

The trudge to Dudhsagar from Chstle-Rock is considered by many 
as the feature of the tmr. Geologically, it certainly was most interest* 
ing, the shales and schists are of infinite variety, it was with reluctance 
that we had to throw many specimens away because we could not 
carry them. The falls at Dodbsagdr lose most of their impressiveness 
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by linnjf l)roken np into three miin portions. Iq selecting ndjeclives 
^0 vlescnbe it, ono wonM prefer beautiful and splendid to those of 
gorgeous and grand which kttor moro befit the fulU of Gokik. Still 
the DuJhsagnr falls are yet in its infancy and one wonders whit it 
would bo like iu a tew more thousand years, that it would easily rival 
the falls at Qokafc is not merely a matter of wild conjecture. 

Dharwar was the next place vi&ited* Some would have thought 
that the firm came as a rude reraiudcr in the midst of onr eiijoj ment 
that we musk not forget we were going to bo agrieuUuri-<t3. Tlio 
neatlj kept farm with the exiiorimonta s.o carerully led out filled ono 
with adonmtion for the ficioiico tint ooull do thing's so metliodicilly 
and systematically. Miuy never forgot that they Iwd come ou a 
geological tour and it is to bo feared tint as our courteous Superintend- 
eut took such trouble to expUin the et|>enrnent3. some would took 
round and securing a specimen, tlio whisper would go round, 
hamatitie quarlrite ’* 1 

Sunday was spent quietly in Gadag, here Dr, Mona addressed n 
fowof the students who wished to hear him. the romiutic surround' 
logs with a thoroughly agricnltural backgroimi still lingers in the 
memory with which one will always recall the isords of help and 
courage giveu to us in our bittle iu this Ilfs to be men iu the truest 
sense of the word« 

The next diy we coutiiiued our geologicil o.xplorations, getting 
here, rucks correlated with the Dh.irwar system. 

Bagalkot bad fresh iuterest to os, as wo got limestones of various 
colours. Those who, led by Dr. Maun, climko 1 to the top of n hill 
in the neighbourhood will never forget tUo view u give of the whole 
country and aiTonled ns it were a key to the rocks found iu the 
neighbourhood. Stretching far on the quo hiud, one siw the trip 
area with its black soil and deui level country. Ou the other innd, one 
got the limostoaea, quartzites and a canons trecciated coQ«'lomeMto 
which suggested metamorplusm through tho boat of the lava flows 
which w.\9 contiguous to it. 

Bijipur was tbo list place visited, Uere we combined archreobey 
(or whvt wo thought wis «o) with gooiogy. An iiilercstiug flud °of 
pumice etoue ou a small hill created grwt iulerest, it aitordod con- 
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clu«ivd pronf tint wa Trcfe oq the Htest of all tin lara flosva, and 
confirmed the theory pnt fotwari for tho seconihry ileposition of cakite 
in hrgo pockets which charicterkled the railway cnttings Ibroogh 
trap. Space forbids mention in cletail of the hospitality wa met with 
all tbrongb the tour. Tho concert held at Bijapnr on tlie last night 
of the tour was a fittiugjfaafe to everything. Hero it would be bat 
Tight to c^pre^a o«f thanks and the deep debt of gratitude we owe 
to Dr Manu and Mr. S-ilnsnhnd Ike. As the people of Bijapar did 
eulogise Dr. Mann and bis work and gatUnd him, we atndenta felt that 
oar apprceiition might as well ha sboirii i U took the form of the real 
Britisher’s appreciation and m wo ehotildered him to the strains of 
“lie’s a jolly good fellow”. It can better ho andorstool than described 
that none would have dsred this liberty had they not forgot the 
Principal lu the di«covery of a frWd. Mr. Salia5rTjbnd Jiie, we remember 
for hu kindBesa, ever ready to ospluo anj diiEciiU phi*nomeaa and 
e\en repeat it to every student who would ask for a repetition, however 
annoying aud disgastuig coast lut repetition wonld be to him. Jin 
patience and tolerance coupled with bis sympitby will lie ^er7 hard 
to forget» 
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O^ESEEJIS the student of egriailturo if be ever has an ugly 
ccistonier to deal with, it is tho book*tanght plulosophet 
whose mind ;s fiUe I with nothing bnt what Goldsmith expresses as the 
“vulgar errors of the wise”. He bus, more tlnn nil, a journey through 
'Rhi.'ife. hfut'sA ’tJ/vt/l vaon/i/b bra?. hK.t. 's/lj ha 

the cause of his blundering on and finding himself very soon uudoufi. 
A bndJiog ngriciilmrist n*eds the qnalifications of n St. Thomas 
who would not believe bnt be hod seen with hia own eyes and touched 
with his own bands. It is diificnlb toeay ifany among ns be not like 
lo the saint, bnt it is audoubtedly tnie that the seed of expectation 
sown by every present B. Ag. atodeni the moment he crossed the 
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S. Ag. b'lr aw^iksaed in him, aa eich day brought bim nearer to its 
bIos«om, an cver-increasiQg te«reiog»oa the preacribed tear as fiJ* 
aLd wide from bis present Diccin b>me as the ginc loned p ir^e wuuld 
allow and time pertnir. An 1 hence oa Octob-sr 1 tth w e left Poona for 
the dust and din of otjer cities to see other soils and tbose enamelled 
with flowers diflVrent from onr own and later aI*o to enter those prime- 
val forests, beceitb whose silent abides. God’s dumb C'eatnres still lurk 
in savage freeiiom, and m wondering contemplation to pass tbroagb the 
varied and rich profusion of the vegetable kingdom, its creations lying 
mingled in apparently wild yet beantiful confasion. 

Onr coarse as ontliaed after roitnre and mntnil dUiberation in- 
claded b^siles the itnporUl aUtious, so well described in the acconnts 
of past toars, a mn throagh K itbiaw ir aud a cycle ramble through the 
ever verdict wools of North K «aaKi. A staJy of either has been 
sketchad under special beads by ablet hands than mine, and 1 will there- 
fore pursue only the happenings of tb it time when we were long absent 
from home. 

It was not without mi^gmags on tbe pirt of the aatborities and 
ikll conildence on oar own as to tbe tension of our nerves for tbe fulfill* 
meat of tbe varied programme tbit adieits and bye byes were exchanged 
before the tram steamed awiy. After a tew boors' sUy at the Veteii- 
nary College in Bombay wliere we toroed our hands seriously to that 
important branch of our stu lies “ Bovine Pathology,” we quitted the 
shores of tbe busy city for Verawal where tbe Sj^imaU's paddle and 
ecrew brougbi as in safety over — thanks to the elements — a smooth 
sea ; for once land was qnite out of oar eight and all around a glorious 
mirror, seemingly bsondless, eadlessaoiaabUme. 

At Venwal we had just Ume to saunter through the maze of 
narrow streets wnitened with Iimestoae and to gaze in our passage at 
tbe tall white buildings so clo'C to each otuer. To the peoj.le, almost 
all of whom appear to he 31 ihoms 1 ms by religion we seeme 1 a ht;tero- 

genons set of cariosities let loose from some zoo and neither our tb-rsty 

looks nor tbe jingle of our purges would luduce them to overcome their 
scruples and admit us to tUsir tea-shops for a cup of that refreehiiiu' 
beverage. We took train at nooa oo tbs Jauagijb State Kaihvay and 
.pelthroa^-hcoautrymth « f.ir uluvjuoo of jovfw aod cottoo ia 
general, and having the Gir forests looming in tbe distance. At RaikoL 
we stopped la the eveaing and after a late supper and a few hours* 
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nap, we were np again and on onr vaj very eatly over the Mom 
Railway towards Wiratngaon. Cotton along this tract looked better 
than on the Junagadb si le and the abnndaDce of grass nil along in this 
sandy region proved a marked rontrast to the bareness which always 
meets our eyes in the Deccan. Peafowls and pelicans could also 
constantly be seen on either side of the line. From Wiramgaon, after 
changing from the not over comfortable metre gauge to the broad gauge 
of the B B. and C. I. we came in about nn liour and a half to Cbaroddi 
where the Kankreji breed of cattle lo all its purity holds majestic 
sway on the vast brcMing firm. The system of sorting and isolating 
of herds according to age, the coreiol management needed and the 
extensive area of the farm g we ns an idea as to what it means to keep 
a good breeding farm. A practical demosstratioa on the saying 
“ There’s many a slip hctwecQ the cop and the lip” was also given 
hy one ot the tourists while etrolUog over the area banded for rice 
cnltiratiOQ. 

From here we moved to Ahmedalad where many a .Paul Pry ia 
trying to examiue the beauties of the drains at the savage Famping 
station got bis olfactory nerves so tickled with some refreshing odours 
that be tbongbt the whole of Abmedabad was sprayed with the scent 
and had it likewise -possibly by process of absorption —in its vegetables 
and fruits. The LUcksai age water on tbe farm made os wuh for an 
improvement on the present system of sewage apphcitiou to the crops 
which sliowed dyspeptic symptoms from excessive feeding. A visit to 
the cattle market in tho eveuiog proved very instructive both in the 
discrimination of varioua breeds aud the methods of buyingand selling, 
ilany of oiir men would fain have pat their veterinary knowledge to 
practice here bad they tow and powder and lotion to hand 

Proceeding to Nadiad, the kaira kodra mixture mixed ns up into 
a discussion ou tho relative merits of mixtures and rotitions. For want 
of sufficient ram, the tobicco was being grown under irrigation. In* 
structions were kindly given on tobacco cariog aud sericulture and later 
we were treated to a hearty tea by some of our old friends whom we 
were right glad lo meet aud to recaR pleaaout memories of happy hours 
spent in company in the CJul’ege. 

The same evening found ns at Baroda, where being no longer 
“cabined, cribbed, confined,” we let onrselves loose till the following 
evening, which was a Sunday, io the wide and splendid thoroughfares 
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atthe cUy. Oae can imaj’ine what all we saw when I say that late on 
Sunday evening eevenvl were heanl to dream aloni an I tell their 
friends far fir away in fangnage most clegtat itad choice the beaaty aad 
worth of the Poblic Gardens, tUo Museum, the Makarnur.v Palace 
and all else that Biroda liad to show them. The Dusaera procession 
with all the pomp of State was a long for oar eyes till we longed 

for that other feast which we knew ww in the making in the Baroda 
College gronuds. Aoi rigiit heartily did we fill to it with lavish thanks 
to Mr. llajo for closing with a royal r^^pa-it a royal day spent in a royal 
city. Posibly the dreims were the •‘fiect of this, for in some (juartor 
of the carrngea at tie id of mght were also ho ird words ninmog high on 
the merits of tei and coflee. 

With the riaing sun of Monday we were again the old hnnters after 
farming lore and at the farm were shown v moils csperimcnts on cotton 
and tohicco. The byri crop, tUongb we w^re told it was poor tUi s 
year, was decidedly enperior to ours. 

At Surat, we proveil, I am afraid, a bit too tronblcsome to 
Mr. Qahhbhai oar geuial host. We hid two days on his hospitable 
farm and not a moment but ho wis ready with a smile and practical 
answer to onr qaestioos and cross*qnestioDs. DMiuago, intorenltiire, 
straight sowing, girdeu crops aad their ecouomici were iotoresting 
stndies here, yet too many to be done in two days or described in a 
few Hues. We left the place with great regret, invoking blessings on 
onr kind friend. 

Ooming to Dhnlia, the size of cotton made ns believe our eyes were 
suddenly turned small sighted id consequence of the heat of Gnzerat. 
Things looked drear and patchy all around, and we wore glad to be back 
again on onr way to Poona on tbe 2Ctb afternoon to start anew for tb^ 
Bontbern trip. As we came tow.irJs Nagar tho sky looked sullen and 
wo were gUl to see signs of good rain all tbe way. At Poona we le.arnt 
there had been almost an inch and o half of rain that day. 

The Sonthern Mahmtta country wore a much greener aspect than 
what bad bitbetto come to onr view. Hnkeri Uoad was the first stop, 
on the 27th evening, from where we vetitored on our cycles, which now 
accoinpimed us, to lisit the Gokak Falls. The next morning the 
cycles took us to the farm where we saw among others the salt washing 
and irrigaUoD experiments. We noUced also cotton sown mixed with 
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chillies. Mr. Bhiodiwad told ns of bis snccessful attempts in the ez> 
terminition of pigs which were a eonree nf great nulssance to the 
Bngtt’cane crop«.* He was again extremely kind to us and we owe him 
onr sincere thanks. On tho 29th ereTiing ws were for a few hours at 
Belgium where Mr. Kangle gave i» a ehort <U«ertation on rice cnltiva" 
tinn and varieties in the di«lrict alter helping us to the discussion of 
some cl/nics deUcicIes which he and Mr. MiUithli in all kindness had 
bnsily prepared. 

At Dharwar we were bmy with pencil and note-book from 0 a. m. 
to 12 noon, tiking nofes on rotations, tillig'*, minnres, co tons, jowirs, 
^eedrites and many other things bosiles, till we were invited to regale 
Our inner man— thankH to the kindness of mir past friends at the 
College. Bijic’s plonghf which hitherto wo hid only seen in illnstra- 
tiona was shown to ns in the evening, after which Messrs. Bendigiri 
and Inamdar were at borne to us at Mr. Bendjgiri's reridence. 
The stme evening we left the phee and cime to Ilaveri where 
the cycle tour commenced. That it was pleasant throughont is 
unimpeachable and it ever we had reason to be ill conditioned or 
cross grained like Gibriel Grub it was only at the end of car 
Srrt tliirty mile ran when we arrived at lliogal and found that 
It would be i^eieril hours beforeour kit Cime np, ami that ire would 
have to make our^elree comfortable thit night under the roof of an 
otherwise open Luild.ug by the side of a tank. Bat we learnt from this 
how to avoid snch extremities and rolled smoothly on over the smoothest 
of roans to Sirsl, SIddapur, the Gersappa Falls and Gsrsappa town. 
The spice gardens at Sirs! were worth all the trouble we bad taken to 
come and see them. To the owner we can never be suEBciently thank- 
ful for all his interest to see that we were comfortable, and for bis 
clear explanations on spice gardening which manifested bis deep undet- 
stanaing and practical judgment and experience on the snbj'ect. The 
Siddapur gardeus were not ou a par with those at Slrsi. There seemed 
to be wanting a good hit of that care which we saw was being given to 
the Slrsi gardens. 

At the Gersappa Falls we bad a real holiday. IVe had a view of 
the falls both from the Bomtay and the Mysore sides, and ventured 
even to fathom the depths where we were csiight in the eternal rain of 
the place. From hero we rode to Gersappa town over abont s six mile 

* For bi« trticle tee page 164 oftbie number, 

f See Mr. Eeatinge’e article in No. 1 Vo!. IV. 
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jiscenl ami ther* through ns njmj mllM ofa fonh'nnal dn^cont. It was 
a relief to ns all to meet nk »ho town nnd to find that \7e bad done the 
whole jonruey fcitbelcMs save for an ofcassionnl jninctnfo or a fright nt 
the siMitof a p\nlhcr in the dittinco whith wo were told in ouo 
instance made one of onr party ent a Mrrr figuro by having to rnn 
for dear life with tronsers half dowtied. At Gerrapjn town wo took 
bo:\t for Ilotiawar where Mr. BMrnr’a mnnjpi jnico fictory was an io- 
ter<*sting stmly dcserviug high vommeml iftoti. We are gceatlv in teheed 
to his sifit'ore kindn'*3s to ns nnd .•aojior Imt wish liira mjrress in his 
great >entnre on the oannmg of tnvugojiiue 

From flonnvar the steamship Xi>trnmu liTongiit ns bark to Homhay 
via Mormngea thongh not ns sm mthiy as we niiglit have wished. 

The BUCCC3- of the whole tour IS Iwymil dnjhl. We hive learnt 
from it leaaous and experwuces svhlcK will over remain imprinted on 
our mioJs, fud we are deeply inlolitcd to Mr. fCuigiit for the patient 
kiucItiCiie with which he lei ns throogh every item oi it and uct Ic'Bd to 
Mr. B. S. I’atcl who nUo ftcrompanieil oe. 

The illustration which shows the Cycle Brigide reminds roe of 
Mr. Godhole who did excellent work with the rimen, taking many 
an I beautifal views wherever he could. Wo should hi much obligeil to 
him for copies of the viewe which would serve ns mementoes of one of 
the pleasant times wo have lia»l dnriog oar term of scholarship at the 
Agricaltaral College. 
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Felix J. Fernando. 

The enUirntion of (picea his been one of the most interesting and 
instructive stnlirs of the final year Ftiidentsof this College while on their 
recent AgnenUnnl tour through the fouthvrn pvrt of the Presidency. 
This cnltivitioii u not foiintl ehewliero in norahiy, and hence was qnite 
a new crop to most of us who were from the Deccan. They form, how- 
ever, an important article of commerce ia Xorth Oman where the 
natural conditions favour their growth, aod where they cm be grown 
with little trouble and expense. Toe ramfiill of Sirsi in tliis district is 
about one hunircland twenty inches per anuum, arranged on the 
average as follows 


January 

Average Dainfall in inches. 

... 7 

February 

... >1*57 

March 

... 3 

April 


May 

2*4C 

Jone 

... 24*SS 

July 

... 30*23 

August 

... 20*84 

September 

... 8*09 

October 

... 5*53 

November 

... 1*11 

December 

0'42 


Total... 100*03 


One of the most important conndentions in the cultivation of 
Spices is the eelectioa of laud for the purpose. The most suitable lands 
are valleys or hill sid-'s where perenniil na^as run. Having selected the 
land, plantains are thickly grown to serve as a shade crop for the main 
crops which are Ueteinnt, Caidamoms and pepper. The cultivation is 
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startetl wUli the transpkating of hetelont which is at first sown in nnr- 
serj- beJs. When three years oW, the betelunt seedlings are phnfed at 
a dUtwe of twelve feet ajiut among the plantains. When trans- 
planted, the seedlings arc about fonr ftethigh. The trinsplanting of 
the hetclunt seedlings is done w circnlar pits. Pits two feet in dia- 
meter and eighteen niches deep are diig ont and leaf-mould m inure to- 
gether with phn'ain ^tem refuse is a lie 1 to it, after which the seed- 
lings are put in Tho leaf-mould mmure u preixared from the leaves 
fallen from older hctolnut trees. Eight tears after tran«plinting, the 
betelmit trees begin to hair when a seroud bitch of seedlings is trans- 

plinted midway between the miture trees sO that there are mature 

trees and seedling' alteriiatoly at o di'Lioce of SIS feet. The phntiin 
trees are gradinlly thinned out as the hetelont seedlings are put on in 
the field. The heteluut trees live for aliont fifty to sixty years bnt it 
only pvys to an ago of forty years. 

Cul/icatiOJi of Carrf-tmoms. — If the plantains provide a very thick 
eh-ide the cardamom seedlings are traiisphuteJ at the 'ame time as the 
beteluut oiherwiso they do not thrive. They are propagated in nursery 
seed beds. 

The size of the seetl beds which arc mnally made is sis by ten 
feet. FrCsh, well grown, heiUhy, mature, green aird imom seeds are 
Used for seed purposes. The seeds arc mtsed with ashcs in order to re- 
move the sweet gel itiuous caitiog of the seeds before drv ing to prevent 
insect attack. The seeds are broadcisted in September, two months 
after which they germinate. After bro ‘casting the seeds, plantain 
stems cut into two are spread over them to provide heat and shade. A 
month later (ia October), the pUutaiu stems are removed from the seed 
beds and Acala { P/ii/llanthus EmbUcus) leaves substituted in their 
place. A month after this (lu November), the seeds bsgm to germi- 
nate and the young seelluigs luiko their way through thsac leaves. If 
germination does not Ukoplico a little hot water is sp/i over the 
seeds to stimulate them to growth. The seeiUugs are left m the bed 
till four months after germmatiou that is to say aatil the followm? 
March. 

In April, the seedlings are transferred from the bead Led to a nur- 
sery bed and left there fora yew. lu tue nuriery the seedlings are 
sown on rid 'Cs at a distince of eighteen inches apart, water being given 
when nece^sary and shade provided. The nursciy should be provided 
with good drainage. 
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Fonrteen months nfter sowing tho seed thnt is to s ly when the seed- 
lings are cue jeir old they are traospUakd into the pennunent gurJea 
between every two beteluut trees. Sixteen months liter, they begin to 
flower, the beuiug beisoii being September to Dccetnlwf. The fruits 
appear in pinicles jnst ubjro the groaud. Forioerl}, when one set of 
seedlings were trmsphintcd there wis no necessity of preparing new 
seedlings to take the p[ ICO of tbo old ones as the young suckers deve- 
loped uew pliuts. Blit now owing to a disease callel the **K‘i'hV' 
Disease which has not yet be-n mrestigated, new plants must be put in 
place of old ones about ooco in every four yeirs. Nothing is yet known 
about the cause of this dlsea^c. 


Peyper CulOtation , — ^Twelve years after betelnnts are transplant- 
ed into the perm inent gardeu ibant three or four mature pepper vine 
cuttings about six feet long are pkuted round the base of the betel 
palm, BIX inches deep io the sml, aii I are tied to the pilmto prevent 
them from filling down aud to b;lp them to climb, fhe roisou why 
the pepper IS not pUiited etrlior IS because tbestemof the betel palm 
is very greeu smooth and slippery and hence, tbe pepper cuttings can- 
not have a Arm grasp of the stem to climb. Therefore they bweto 
wait till the stem becomes quite rough and thus enable the cuttings to 
grow and climb eisily. In some cases the vines are first made to trail 
aloog sticks, theu they are cut aoi inserted rouud the base of the palm 
iu order tliat they m »y grow easily iipwarJs. Sesillogi from seed* are, 
as a rule, not grown beciuse they rejiiire more time ta grow and live 
for a shorter period than pitots from cuttings. The cuttings are plant- 
ed in tlay. 

Drams are made at a distance oftwenty feet apart being two feet 
deep and nine inches wide at the bottom with cross draini to secure 
good drainage. During the hot season channels are made for irrigition 
water to flow through and the water percolates and is carried to the 
roots of the pliuts by cipiHiry action thereby preventing the roots from 
being watpt logged. This system of iccigatioa is highly 8 itlsfactory. 
The g-irdens are wate-ed twice a week from perennial nil is running 
down the hills by the side of the girJens. Some gardens require witer 
daily. As the niufall is heavy, iirgo quantities of soil are aunuiUy 
washed away from tho gir lens. The soil thus lost is replaced every 
alterinte year by soil from bill sides. With regard to water, one point 
must bo remembered and that is that water which is puddled and full 
of eiU will not do forth » delicate plants. 




Pepper and cardamom cultivation at Sirsi. 
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The leaves used for manoring aw brooght from tho snrroanding 
forests, every cnltivator being given nine acre^ of forest bind, free of 
rent, for collecting the lewes, for each cultivated acre. Vast quanti- 
ties of leaves are bronght from the forests ami put under the cattle to 
al>sorh the unne, fresh leaves being supplied at intervals. The gardens 
are levelled and mannrexl every alternate year. Broken leaves fallen 
from the betelant trees are removed fiei\aenUy to prevent the cardamom 
plants from injury. The garvlei^ are ^veedevl twice every year. Six 
mannds of Farmyanl manure (2S Ite. = I maned) are given for every 
two trees of betelnnt (i.e. oaeold tree and one yonng one). Out of 
this, a little zaanuro is used for cardamom and is applied when the 
betelnnts are manured. 

Outturn . — There are 500 Utelnot trees to the acre, and theont- 
tnrn of shelled and dnevl betelnut is on an average about two 
or twenty mannds (560 Iba.) per acre- An excellent crop may give 
even two and a half The price of cats is very variable and 

ranges between twelve annas and a rupee per maund (2S lie.). It 
fluctuates very much and may go up even to three rupees. 

On an averageeight mannds of dried black I^pper an be obtained 
from an acre. It is sold at eight rupees per maund, and thus gives a 
gross income of about siity-foor rupees. 

Chidamoms give ou an average about two mannds per acre and 
they are sold at sixty rupees per maund thereby giving a gross income 
of about one handred and twenty rupees. 

It mnit be remarked that the cultivator? are very economical and 
folly realise the value of manure and organic matter, and hence make 
the best use of every little lit of manure and orifl? that they get hold 
of. The preservation of urine is a great contrast to the wastefulness of 
the urine ia the Deccan. Still more marked is the etScieot method of 
irrigation by capillary action and the application of water and manure, 
not by a hard and fixed rule acd in large quantities bnt as much as the 
plants revimre and when necessary. Tbs methods of cultivation are 
very efficient and highly satsfactory. An investigatioa into the cause 
of the disease which his recently manifested itself in the Oirdamoma 
is very much desired and will uadoubtediy prove very useful to the 
cultivators. 
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College News and Notes. 


^UE this numher reaches oar readers, the year 1012 -will have rua 
^ its course, and atc shall have commenced a new year of hope and 
expectation. iVc tender our best greetings for the Xew Year to all our 
readers, to our staff and not Icas to our companions in study, to whom 
ID particular our wish for all their undertakingt m the New Year is : 
” Be bowled oat or caught oat hut never throw down the bat.” 


Tlio Social Gathering this year was darapei by the nnusaal wea- 
ther wc had in consequence of a visit from the late rains. From the 
exiwnence of past years in which the function, held in October, 
was usually marred by the rain, the date this year was post* 
poned as fir as possible from such a contingency. Bat it broke 
our spirits not a little to see that wo were in the midst of heavy rain 
on the eve of the Gatliering. Not even the “ chowghada ” whose din 
resounded for miles around the College halt seemed to entice the suu 
the next morning from out of his concealment. The programme of 
sports and games for the day bad to be postponed sine as 'the 
weather report showed little likelihood of an early break in the existing 
conditions. However, owing to the presence of a large nmnber of ex- 
students some of whom lad come from a great distance for this great 
occasion, the evening was employed in a friendly intercourse between 
them and the College Staff. The idea of this move which has originat- 
ed only this year is an excellent one and gives oil pa«t memliers of 
the (’ollege an opportunity to interchauge opinions which must result in 
some good, both to the College and those who have had their education 
there. An account of this reunion ispublishcd clsewhero in this number. 

On the moining of the 23rd the sky wore still a threatening 
aspect till at nine O’clock the snii gradually unveiled itself and 
instilled at once lutg'all, a sodden vigour, to begin the sports as soon 
as possible and to get thronghas many items of the day’s enjoyment as 
time would allow. Accordingly, the sports were commenced at 12 
noon and save for wrestling and swimming which were two of the most 
important events, but had of necessity to be postponed, u spint of 
activity and enthusiasm on tbs port of workers and competitors helped 
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every single event to lie emctoil snccw^fnUy. Tlio ooiniK'tition 'vns 
very keen couKl bo notu'Cti in tbo oxcejitioimlly hrgo mnnbor of 
entries for the games, and tbo winners among so m uiy dosorvo credit. 

Sports done, tbo Uon’bloSir diisticoChiudwvrtir, who did ns tbo 
very gre it bouour of prejiding on the oecisuin, utter a stirring address 
full of sound and iiMcticdl ad\ne. gavoaway tlie pn/es which stood 
in bointitul arnii betorc bun rUcminy entries and tlio beartv res. 
jxiud totlie nppoal of tbo Sp vrts-commuteo for kindly do.mtions onableil 
the latter to miko an o\c<dlent saUvtinu of \.iI«\blo presents, wliieli iu- 
clndftl also priiC'i oilered h\ Uio genenl secretin for the gathering, 
the editors ot tbo Magazine, and the b'ornindo brothers. Mr. Inamdar 
deserves onr tpocial thanks lor working mo't energetu illy to mako tbo 
prizo-giviug an absuhito novelty aiitl siuccss. 

Tbo evotung wound up with light relrosUmonts and dnmatic 
perfornunees jii lJngIi.>b and t«ii/«riti. Itoth were interesting and 
kept ttsaUorlwd till midnight. The I'liglisU progr.unmo inclnded a 
Immorous sketch •' Tlie Muiton frial ” and a very origin il mid amus- 
ing dtsphy of Jning pietiir*sentit1oil ‘-Pr. KhnuagouV J>ioseo]>i) ” by 
Mr. T. 0. l)rioborg. Tbo Uo*l (\ tlm clnrgooftbo Light llng'ule, thu 
feat of tlio great CVylou Ilercnlos in leuing a motor nm on his chest 
wore Hwong the items which kept tlio honss in Mirs of hiigliter. Onr 
Gtmnti friends were aUo woU up m their acting and Mr. Uhat.vrkar 
l«rticnlarly cut a good figuro as the empty tUudy. 

On the following Mondiy, the Marithi pKy which wsis to have 
been put on tlio loinls on Priday wis actfsl, before wlucli Prof. Slmfcla 
gave Us a display of bis powerful memory. Tbo pUy was a tngieone 
and 1 tuaik it is too liUlo to >iy that every one, especially Mr. Goilbole, 
did bis p.irt roost luturally. 

With tins Lowover, tbo Gatbermg slid not end. The swimming and 
wrestling competitions whuh were kei>t a<!ide were held on the 7th of 
December al the Kukeo IJmrtcrs, whero before a large coneoiirso of Uio 
students, Mr. MKini ( senior ) cimIv hid low Mr. .\bro in tbo senior 
round, and Air. rf.iliIiuiio cimo off best in his tusslo with Mr, Mindko. 
Mr. Mandko however made npfor hUdefcit bv winmng tho saimroiuL’ 
race. 


At tho General meeting of tho stair and students on the IGth of 
December, tho ptires for theso last events woro given away by Dr. 
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BliiaQ, aad also to the host actors in the dilTersat performances, among 
whom were Messrs. S. R. Godbole, Drieberg, E. Fernando, B. J. Patel 
and Bbatarkar. This latter set of prizes was kindly offered by Mr. 
Raoade of the College Ileseardi lAboratory. 

At this meeting tliere tras also presented to Rao Siheb Kelksr, 
who recently left the College on long le.ave, iin address of firewell by 
the students. Itao Saheb Kelkat Inw been connected with the Agricul* 
taral department for o^er twenty-five years and his nniform energy 
thronghont and his affable fandness to iSe stndents deserved touch 
more than the little that we conld give him. Rao Siheb Kelkar replied 
m fitting terms to the address and also gave n bit of practical advice to 
the stndents which was received with cheers. 

At this meeting which trill probably bo the last of this College 
year also appointed the whole staff to be jndgci in the awarding of the 
Ahmed— Mona medals for 1512-1013. The proceilore for the selectiou 
of the most paUic.spirited etodent io each class is to bo the same as 
last year eveept that instead of five laembers of the staff, the whole 
staff IS loclud^ io the committee for the final selection, the sngges. 
tioa was made on good grounds by Mr. 7. Q. Gokhale and adopted 
by the meeting. The names oftbemedaUhts will be published in the 
nest usne. 

Dr. Mann closed the proceedings of this last general assembly 
with one of those rare sermons of bis, which will make even the most 
desperate and despainng feel, that life is worth living and that there is 
something for everyone to do everydav of his life in this world. He 
aUo thanked Mr. Godbole the general eecretary for the Gathering and 
all who helped lum to make the Gathering as enjoyable as it had been 
under the strenuons circumstances already mentioned. 

It gives os great pleasure to note the appointment of hlr. 
Amritlal C. Deaai t. ag. as Agncalboial and loduatriai expert in the 
Indore State. Mr, Desai passed from the College in 1001 and after 
serving till 1007 in the Bombay Agricultural and Imperial Departments 
went on tour throagbout India havmg obtained the Hindu Education 
Scholarship for sugar. He studied the sugar problem and wrote a report 
on bis studies. later he went to America where be undertook the study 
of the sugar industry, including the reSoing of sugar. He also took 
ap the coarse of Agncultnral £)cQoomics obtaining the M. A. degree 



CoLLSQB News akd Notes. 


209 


from tbe Wisconsin University. He tetomed to India last Hatch and 
we have reason to congrotnlate him on his important appointment. 

Bit. G. N. Sabasraboddhe wbo also went ont to stndy the same 
enbject in the West Indies as a Govemment of India Scholar retnmed 
to India in September and we should be glad to see him well appointed 
for the experience he has gained. 

Mr. P. C. Patil, Inspector of Agricnltoie, C. D, who was sent 
to Europe by Government to etody the Agricnltnral conditiona and 
organizations in different Enropean countries is again among us cow, 
and we ehonid be glad to see onr conntry improve by tlie wide ex- 
perience he moat have gained in foreign Agricoltoral conntries. 


There is very little to beeaidfor tU« varions departments of the 
Gymkhana except for Tennis and Hockey. The Tennis tonrnameuts 
were a decided soccess and we bare pleasnxe in giving the names of tbe 
champions. Hockey matches hare been played, we bebeve, more often 
than tbe cricket matches were ever played and lately oor team was 
able to defeat the Enrpean PoUee Team. 

The Bliddlesex Eegiment also met oor team in the field when some 
fine play was ihowu on either side, the Regiment Bcoting just one goal 
at the very last moment of tbe game. 

Onr men also expect to meet a team coming from Allahabad 
daring the X’mas vacation. We hope to furnish an account in tbe 
next nnmber. 

Tbe Debating Society closed its session in November after finish- 
ing the programme laid oat by the energetic secretaries. 
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List of Books, Journals, Bulletins &c., &c. in the 
Library of the Poona agricultural eollege. 


POTHTO. 

H. 


Aaooytaous 

1. Black«2eg ot Potato 8tem-rot ( Hoard Ayrte and FuA- 

tnti Ltajltt 117) LonAoti 1904 . . 

2. Potato Growing in Torkshtro {Poard .igrit. ani lnherxet 

ttajitl Ii3 ) London IVOS ... ... 

S. Wart Disease ( lllack Scab ) of Potatoes ( Hoard Agr\t. 
and Fuhiriii f^ajfel 105 ) Zondoii 1908 ... 

4. I’otato Leaf Curl end Black Stripe of Toaalooa .Vo' 

croiportuw Solan* ( Board Agrit, and FxoKiriiO Leaftt 
104 ) London 1908 

5. '' Oorkjr Scab " of Potatoes Spongo Spora ScahUt ( Board 

Agric and Fitheriei Lfojlet SZ2) London 1010 ., 

6 Winter-rot of Potatoes Acrtrto Solani ( Board Agrie, 
and Inherits Leajfet 193) London 1907 
7, Potato Scab Oospom Seahtes ( Hoard Agric, and Fisktritt 
Ltafist 187 ) LohOoh 190C ... ... 


B. 


fiaaii B. C. 

1. Bordeaux ^sture as a PrcyentlTe of tbo Potato Disease 

( Dept Agrit. Fasttrn Btngal and Wiinm Hull 19 ) 
ShUong lOQS ... 

2, Solanxtm Tulerosum ( Bill Potatoes med as seed in Ben- 

gal) {Vtg. Prodart Series jYo. 7 .dyne. Ledger 8 ) 
CateuUa 1893 

fiasir. B. C. and .4. <7. Bfrf. Potato OaUtvation ( Dejj'. ^yn'c. 
Paelern Bengal and Assam BuU 21 } Shillong J008 

Bujcb .4. Der Kartoflelbaa Danriy 1874 


J 130b. 
.T 130b. 
J, 130b. 

J. 130b 
. J. 130. 
J. 130b. 
J. 130b. 

J. 175. 

J. Ca. 

J. C4. 

A. 647. 
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Butler E. J. Snlanum Tuherotum ( Potato DUeus } ( Crop 
Dtieaie and Pttl Strito Ao 7 Ajrie, /Adyir 4 ) Cel^ 
eutia 1903 •• ••• ••• ^1- 


e. 

Cappel — Siolanum Tuberoium ( Vt^. Protluet S»rie$Ko,3 A^rie. 

Ledger 4 ) CaUuHa 1603 ... . . ••• 6t. 

Cappel E L irote on the Potato DIsoom Preralent in the Poona 
D.tttict and EUewneie. { Dtpt. iand lUcordt ond 
Agrie, Bomhap Bull. 13) Bombay 1893 ... J. 11a, 

*J Second Note on the Potato Diieaie Prevalent in the Poona 
Di*tnct and in other pirli ot India ( D‘pt. Land lie- 
rordi Olid Bombay Bull. tC) Bombay lSt)Z J. 11a. 

Coleman L, C. The Bin" Diseaeo of Potatoes {Dept. Agrie, 

-l/yjor« Slati, Mys Senet Bull. 1 ) Bangalore 1909 ,,, J. lOOi 
Conaer’ C M. APielimiDary Beport on Gromnglrish Potatoes 
( Honda. Agne. Etpt. Slain. Bull. 83 ) St. Augutlin* 

1906 ... ... ... ... J. 19S. 

Corbett L, C. 

1 Suggestions to Potato Groners on Irrigated Lands ( U. 

S Dept. Agne i?ar. P/ent /ndusl. Cire, 90) irasAiny 
ton 1912 ... ... ... ... 3. ITT. 

3. The Potato as a Track Crop ( If, S. Dept Agrie. Farm 

Bull. 407 ) Wathngton 1910... ... ... J.119a. 

D. 

De Bary Potato Biiease. Phytophthora in/ettaut ( Board Agne, 

ond Fif^erifs Leajlet 33 ) London 1908 . . ... J. 130t. 

Delacroix 0. 

1. Une alteration des tnhercnles d« pomme do terre. ParSi 

1904 ... ... ... ...A. 211. 

3. Papers on Diseases of Potatoes ( in French ) 1903, Paris 

1903 ... ... ... ... . A. 211. 

DodyC J. R. 

1. Beport on the Area of Com, Potatoes, and Tobacco, end 

Condition of Groiring Crops, and on Freight Bates of 
Transportation Companies ( Dspi, Agne. Pep Statis, 

Reps. 42 and 63 ) Washington 1887 and 1888 ... J. 170. 

2. Beport on Yield per Acre of Cotton, Com, Potatoes and 

other Field Crops with Oonparative Frodnet of Froits; 



aUo Local Freight Hates of Transportation Companies. 

^ Dept. Ajrie. Special Jtep 52) ITjuAinyfon 1882 ... J 165 

Dodge L, O. Farm Management m Northern Potato-growing 
Sections ( t/’ 5 Dept Agne farm Bull. 365 ) 

Il'diAsn^lou ItlO'J. ... .. J I19s 

Dtiggar J P. Potato Cnltare (U S Dept Agrtr Farm Bull 35 ) 

Waefungian 1896 .. ... J, 119b. 

E 

Ctaalfe L. and R S Duncaa The Potato Crop in Canada 

Toronto {no dale) .. ... .. A 211. 

F. 

Flagg C O. tt al Potato Galtare-Bastemng Maturity ( /ZAo<i« 

/stand Agrte. Espt Statn Bull. 36)^Ao(f« Itland 1896 J. 189, 
Fraaz H. Die KartoSel nls Saatgnt Berlin 1878 ... .. A 646 

Fraser S. The Potato .V<»c lorA 1908... A. 172. 

G. 


Calloway B. T 

1. Potato Diseases and Their Treatment {l\S, De/>(. CA. 211 
Agrte Farm BiiH 91 ) W'aehtngton 1899 ... ^ llOe. 

S. Some Destmctiro Potato Di^ea^cs IP S Pept .-f/tne’ { A Sll. 
Farm Bull 15) U'aJAiwyton 1894 l-J.llOa. 

OUbert J. //. Itesalts of Ksperiments at Itothamsted on the 

Growth of Potatoes Cirrn««fer 1888 ... ... A. 211, 

OiranJ A Itecberche« far }.e Cnltare da la pomme de terra ( d92. 

indnstriclle 2 Volamcs Parts 1889 • ^ A. 493, 


Gross F. IV. Die Pochenbildong bei den Kartoffeln und ohre 

Ursachen Dresden 1887 ... . ... A. 6ol. 

Gru&6 E. fl. Potato culture on IritgateJ Farms of the West. 

(17 S.Dept Agne, Farm Bull 336) IFesAinyton 1910 A.211t, 

.1. 119a. 

Gullch C. L. Det Kaitofrelban Altona IS6S ... ... a f46. 

J. 

Jobastoo P. A, Arienito of Zinc and Lead Chromate a< 
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Bemedies agamtl Colorado Potato Beetla ( U, S, 

Dept, jigtte. Bur £n(oin. SvH. 109 Pari P ) 
Waihinglon 1912 .. .. ... ... J. 17J, 

Jones L. R. 

1 Disease Besistacco of Potatoes ( U. S. Dept. Agrit.^A 211. 

liur. Plant. Jn-htf. Pull. 87 ) M'athtnglon 1905 ... I J. 129. 

2 Potato Diseases in "Wisconsin and Their Control ( IPls* 

coi.sin Agne. E*pt. Statn Che Information No. 86 } 

J/adisen 1912 .. .. . .7.199 

Jordan tv. W Commercial Fertiliieie for Potatoes ( .Vsic IVl 
Agne Expt. Statn Bull. 137, 164 and 187 ) Genera 
1897, 1898 and 1900 ... . • J. 183. 

Jordan tV. H. and P.A, Sfrrfne. Potato Portihxeis, Method of 
Application and form of Kitrugeo ( Nev Vert Agrie. 

Expt Slain. llull.Z27 )Gtnera 1010 ... .» J. 183. 

K. 

Kel/erinonn C’ Dia KiTtoSelpdaara Berlin {no date).,. ... A. 850, 

Ktaney L. F 

1. Kotes on th« Potato Scab, on the Bordeanx 2Iixtare as a 
PreTentire of tbe Potato. Scab and on the Bordeaux 
Mixture as a PreTentire of tbe Potato Blight. {IHede 
Iiland Agrie Expt. Slain. Bull 14) Jthede Itland 


1891 ... . . ... ... J. 189. 

2 Potatoes {Rhode Itland Agrie. Expt. Slain Bull. 5) Rhode 

Itlai.d 1889 ... ... ... ... J. 189. 

Katght T. A, Papers on Pototoes London 1810-1821 . . A. 658 

ATuAn J, Ueber die Verbreitung der Kartoffel krankheitin Bo* 

den 7/offel870 ... ... ... A. 211. 


L. 

Langworthy C. A. F. Potatoes and other Root Crops as food 

( V.S.Dept .4yne. Jorm B»W. 29'» iraiAtny^on 1907... J. 190. 
Llndemutb H. Dber angebitches Vorbandensein Toa Atropin 

la Karloffelknollen BerhnlOOO ... .. A. 211, 

Lodeman C. a. Diseases of the Potato ( Cornell Unitertlig 

Agrie. Expt. Statn Bull 113)/(^lra 1896 ,. J. 190, 

M. 

ftlaercker Ai. Die Zweok zna*sl^te Ana endnng der kiinit- 

lichen Diuigeipittel fnr Kartofflen. .Ssrfia 1880 ... A. 211, 
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martinet Q. Jufluoace <)a •o«tiODi>«nie»tet do )s positios de> 
lemonccvix do pommes de terre snr 1* recolto I autanne 

1901 ... ... ... ... A. sn. 

!. Kftrtadoloabauf or*ucLo in Jshro 1891) Lautaunt 

1900 . .. ... .. •. A. 211. 

Aioore /?. A Ou tlio IVcTCnUon ol Oit Smut and Totato Scab 

( Kxpt Stain JMl. &B).\fadifon 1005. .1. 199, 

Moss R. J. Ccrtuio coppor Prcpaiationo uied lor Spraying 

Potato plants Duihn 1000 ... .i.211_ 

Muller. Thurgan t1 Em Boitrag zur Kenntmss des Slof* 
fu^echsels m starkobaltigou PflanroDOrganeQ ( Hot, 

C,nt mS) Efrln, lOSi ... .. .. A. 211. 

N. 

S'obbe P. Dia Wildo Kattoffol toii I'arognay ( {and fWtu- 

fhuM.lSSC) DtrhnlOiti .. A. 2U. 

o. 

Orton U’. A. Potato Di‘«a'o» In San Joaquin Oennty Cali* 
forala (U S. Aprif J>ur. riant Iniuit, C’ire. 25^ 
tVatAinylon 1909 .. .. ... .T, 177. 


P. 

Pletrosky P. aad E Hetden IJeideB, Bunguogs, nnd AfiVaurer 

Buebe nut CO KertotTelforten Kangiktrg IfiC".. . . A. C49. 
Plato E. Toa-Einfla« von Cbile-'altpoter, Kainit &o. au( da» 
Wacbstunder Kartoffoln in Bcbirorem Ix^bmboden 
Zeipztff 1900 .. ... ... . ... A. 211. 


R. 


PettfnatrO. VorseWago lar Lmlubrusg neror Kartoffelsorten 

TT'ifn 190.1 .. ... A. 211. 

Riley V. C. Tbo Colorado Beetle Eondmi 1877 ... ... j)^ loji^ 

Roberts I, P. and L. A. Clinton 

1. Potato Goltute ( Cormll I’nirersny A^nt, Kspt. Stnln. 

JluU. 130) Ithaca 1897 j 

2. Second Jteport on Potato CaUnre ( Cornett Cnitersit^, 

-dynV. Espl, Stain, Hull. 140 ) /tAaro 1697 ... ijp 


3. Third Report on Potato Cultaro ( Cornell 
-fyrcf. £jpl. Slatn. Bull, 156) Ithan l?98.. 


C'ntcJiJity 

... J. 190, 
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S. 

Saare D Dia XartoSeUrockcerei ( /tit fur ) 

BtrUnlUOZ ... ... ...A. 211. 

Saadsten E P. and E, J. Dslwlchs — Potato culture in the 
Northern Wiaconsin ( iruconiin EapI Slatn 

Bull. 177) .l/adiaoA 19U'J ... ••• J. 199. 

Sandsten E P asdj O. Mllward 

1 Spraying Potatoca againat Blight and the Potato Beetle 

( irxronein -Ijric. Btpt Atatn. Ball, 1C8) Madnon 
1008 . .. ... .. J. 199. 

2 The Spraying of Potatoes for Prevention of Leaf Blight 

and Hot ( n^iircnti'n Agrtc Bcpt, Slain Bull. 135 ) 

.1/odiJOA 1006 ... ... ... ... J. 199. 

Saunders tV. 

1 Hesnlts obtained in 1001 from Tnal Hot* of Grain, Fodder, 

Com, Field Roots, and Potatoes {Otpi. Aj'ie. Ctnlral 
Espt Farm Bull .39) (IttotrolOOl ... J. 188t. 

2. Resnits obtained in 1902 from Tnal Plots of Grain, 

Fodder, Corn, Field Roots, and Potatoes ( P>pl. Agrie. 

Cmiral l.apl Farm Bull 41 ) Olfowa 1^02 ••• J. 188a. 

Saunders W. and C E Sni/ncfrrs— Results obtained in 1003 
from Tnal Plots of Gram, 1 odder, Corn, Field Roots, 
and Potatoes ( D»pt. Agne. Central, hxpt Farm Bull, 

44 ) OlMiio 1003. ... ... ... J. IBSfc 

Seo/leld C. S The Kemai^ide Gall'worm on Potatoes and other 
Crop Plants in Nevada (C. S, Depl. Agrie. Bur. Plant 
Indast. Circ. ‘>1) Washington 1912 ... ••• J. 1^7. 

Smith E, P and D. B. Swingle — The Dry Rot of Potatoes 

(U, S, Dipt Agrie Bur. Plant Indast, Bull S')) C B. 263. 
irar^inyton 1004 ... ... ... ^J. 129. 

Smith P. rot8ta63,.CuWTation, 31anuting, Vaneties Storing and 
Seed Supply in Bengal ( .Igrte Dspl, Bengal leafet 
C ) Cfllfiitlo 1909 . ., ... J. 152. 

Snyder H. BoiliTig Veg^kles axid the Cftrapaiitioa 

and Digestibilits vf Potatoo and Fggs {U.S Dept, 

Agnt, Off Fxpl, Statn Bull 43) Itashington 1807 ... J. 122. 
Sorauer P. Beitrage Unr Retmaag^gcschichte der kartoffel 

knollo Berlin 1868 . • . ... ... A. 211. 

Stephens /. Potato Caltore in the Niigtns Aladrat 1909 ... A 476. 



Sl^wart F. C. 

I. Kxporiroenti and Obsorrattons on iotna Di'aasds ot 
Potato: — 

^i) rionglung nnder Grocn Bye to rrovent Potato 
Scab. 

(ji) Tbe CommuDioability of Potato Stem Blight. 
(iVetf )'orA .1gr\e Eipl, 6'(a(rt. iJiifl. 138) Gtntta 
1807 

* Potato Diseases on Long Island in the Season of 1803 
l^.Yen. 1 ori .Igrie. I'sftt, Stain Dull 101) Gtnira ISOC 
Stenarf F, C, «i al 

1. Potato Spraying Exponmenta in 1000 , in 1906 , in 1907; 
in 1908 ) ( Xtic Vorl ^ync Slain Dull. 279 ; 

290 , 307 ; 311 ) Genera lOoO, 1907 , 1908 , 1909 .. 

2 Potato Spr.ayiag LspcnmonU m 1902 { Aetr Vork J 
<fyrie. Expl. Slain Dull 221 ) Genera 1902 ( 

L. Die Emfuntng dor Kartof-fcl in Europa seit 
200 Jahren DruJtn 1883 


T. 


Tbunfon £, 5ofanum Tnierosum ( Pe^. Prodiitt Seriei A'o. 1 
Agrxe. Liigtr 3 ) Caltuua 1892 ... ... 

Tilllngbast J. A and 0. E Adgins. Soggestioss as to Spraying, 
A. Borne made Potato Sprayer {Dkod$ IitandAgrie. 
£jpt. Slain. Dull. 52 ) RhoAt Jtland 1899 ... 

Y. 

Van Slykt L. L. Comparatire fi«Id>test of Oommimal feitU 
lixen used in Jlaising Potatoes ( A'ets lerU Agrie. 
£jpt. Slain, Bull, 95 ) Genera 1805 ... ... 


w. 

ira//« T /. Potato Culture ( Pfpt. Agrie. W'eirem ..r^Mefraft’a 
Dull. 21 ) Ptrih 1906 

Wenfe A, O. and L. dl. Toltnan, Potato culms as a Source of 
Industrial AlcohoJ { U. S, Dept. Agrie, Farm Dull. 
410 ) TTceAinyton 1910 

IPeroer M. Der KartoSelban Perfin 187C ... 


J. 1«J. 
J. 18S 

J. 183 
J 183 
A. 211 

A. 211. 

J. ba. 

J. 189, 

J. 185, 

J. 160 . 

J. 119sf, 
A.<>. 



s 


Wheeler H.J. uni D.L Hartwell. 

1. Fertilizers, Oats, Potato Scab. {Ithodt Itlani ^^rte, £apl. 

Slatn, Bull. 2(>) Jikod» fslend 1S9Z ... ... J. 169. 

2. Fertilizers, Potato Scab ( Jthodt Ulaml Agrle, Efpt. 

Statn. Bull 30 ) P.Me ItUnd 1894 ... ... J. 119. 

Wheeler H. J. and J. A. Tlllinghast. 

1 A Fire yen Rotation of crops. Indian Corn, Potatoes, 

Rje, Grass ; Grass ( Itkodt Jiland Agrie. Expt, Statn. 

Bull It) Rhode hland 1901... ... ... J. 119. 

2 A Fonr ye&t Rotation of Crops Indian Com, Potatoes ; 

Rye; OloTcr (72Aod« /<loR<f Agrte. Kept. Statn Bull. 7 5) 

Rhode leland 1900 ... ... ... J. 189. 

3 A Rotation of Crops. Potatoes, Rye, Clorer (^Rhode 

leland Agrie. Expt. Statn Bull. 14 ) Rhode leland 
1500... ... ... ... ... J. 189. 

Wheeler H, J et al 

1. Fertibrer*, Potatoes, Potato Scab ( TJAode leland AgrU. 

Eipt Stitn. Bull. Zi) Rhode lelanimi... ... J. 18>. 

S Fertilizers Potato Scab (^Rhede leland Agne. Etpt, 

Statn. Bull, id) Rhode leland Wit ... ... J. 189, 

Whtlaey hi. Fertilizers for Potato Soils ( V, S, Dept, Agree. 

Bur. Soile Bull. C5 ) Waehengton 1910 ... ... J. 167^ 

Woedbouse E.J. The Potato Motb (Agree. Dept Bengal Lea- 

Jlet 1 ) Caleutta 191? ... ... ... J. 152. 

z. 


Zetterlund C. O. 

1. Serattelse fran Potati$.odliogi<talioa rid Ortbro for 

1883 A’ora 1884 ... ... ... ... A.Jll. 

2. Om Potatisodling. Abra 1082 ... ... ... A. 311- 



List ol Books, Journals, Bulletins' &c., &c. in the 
Library of the Poona agricultural eollege. 

w heut. 

a. 


Maa/rj’niOus 

Indian Wheat Trade ParU 1 5 fl , and III Cnleutta 1893 A. 245, 

B. 

Btcknet! P. W. Wheat ProdocUon and Farm Life in Argentina 
( U. S. A^rie Bar Ball 27) Waskin'jlon 

1004... .. . ... ... J. 171. 

Uuf/cr £. y, ef a/. Indian Wheat Xloite ( V«ine»r» Dipt, Aprie, 

India Bot, Strut Vol, IiVo. «) Calcutta 1006 ... J. 14a, 

e. 

CarletanM.A.a.'ad.J.S.Cbatabirlatn The Commercial Status 
of Dnram Wheat ( U. S. Dept. Agrxe. Bur, Plant, 


InduH Ealt.I(})l\’atfi%ng(en VJOl ... ... .T. 229. 

Carletoo dl, L Macaroni Wheats {JT Dept, Agne. Bur, 

Plant, Induil, Bull 3 ) H’ax^ingtou l‘J0 • ... J. 129. 

C066 N. A, 

1. Notes on the Colour of the Gram in Different Varieties 

of Wheats Sgdneg 1896 ... ... J". 219. 

2. Notes on the Porta and Size ot the Gr.-un in Different 

Varieties of Wheats ( IT, S. If' Dept, Agrxe, 

Pu6. 260) 5ydn«y 1895 .. ... -. A. 219. 

3. The Hardness of the Grain in the Principal Varieties of 

Wheat. (H. S. TV. Dept, Agrxc, Miteell, Pxth, 77 ) Sydney 
1896... ... . ... ... A. 219. 

4. Usefnl Obsertations on Germinating Wheat.Sydney 1897. B. 427, 

Comsfocfc J. H. On a Sawfly Borer in Wheat. ( Agrie, Lxpt. . , 
Sfatn. Entom. Dept. Bull, SI) Ithaca 1889 ... J. lUO, 

Crookes IV. The Wheat Problem. 2nd edition London 1905 ... A. 341. 
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Carils ir, S. TTieit CaUcre. D&ip to icreWe the jieM iad 

Iserei'o tte Profits. _V«»3cTfi 1509 ... — A. 434. 

B. 

Dodge J /? 

J n^port of Aerc*?e of Eprisj Gralii asd Cottoa, ths Con* 

Atitm of ■^ttler Vb»t, and Earopeafl Gr^ Proj* 
p«t» ( C#/;. Btt.Sieut. J2*j>. JO ) X^atUnjlon 
ISSj... ... .. ... ... J. 170. 

5 Heport on Atreago of Wfie&t as! Cotton, and Condi- 
tion of Cersal Crops &e. Ac. ( D'yt. .4jnc. Btf. 

Stettt JUp. Z2 ) IJViArnjfc* 19*9 ... ... J. 170. 

3. Report <ra Cond,ti<ra of Crop*, on IVLeat in India, and 
on Frr gi.t RaU:* of Tmn'portatloa Cotnpanies. ( D(/4. 

.Aint. Dtr 9f3**i Jtfp.Jjy lt*4 ... J 170. 

4 I'sport cm Ihitnlnboa and Con<nsptioa of Ccrn and 
'VTleat, and on FralgLt lUt«d of TranspoTta^Dn CoO' 
piuai(Cf/r A^rSt. Rfp Siettt.IUp.AO) 
t',n 156* . ... ... ... J. 170. 

6. lUpott os Dutr^taUnn and Oonsnsptfna of Con and 

Wneat, Ti« Wleet Prodset of tL« TTorld &c. dto. 
i^DtjA.A^ru.Etp.Sio'tt.Iltf.Z^^JVothlnyim 1697. I, 170. 

C. Beport 03 tie Distnlmtloa and Conmnaptioa of Com 
and Vrteat, os Constsaptioa of Cereals in Enropo 
4c. 4e. ( Dtpt, Z'we, .Sfafii. Jitp, 1C ) IToiAin^. 
to* 1695 ... ... ... ... J. 170. 

7. Report on ti« DistriL-nnoa and Consnssj-tioa of Com and 

TFJieat; os I’jsdsctios of Ecropesa VTLeat Ac, do, 

( DfjC. Ajrit. Pup, Stout lUp 27 ) n 18*6 J, 170. 

DodUejerP.T.'Ihe'BooJiot'Wbott. Xow yorllOU ... A.l!5. 

Davel J. W. T. Gatneky Wicat. ( U. S. Dtpl. Jprit. Bor, 

PUrJ, Mok. Boll, loa Stetir,* llf) R ViAinyfon 150". J. 129. 

F. 

Fairchild D. CtdilfaCos of Wlieatda Pesnanent Alfalfa Kelds 
(p. S, Dept, Ajrie, Bor. P/«»f. /ndv*.'. Boll. 72 

Z) Tr<j/A;«iy»c« 1905 ... ... ... J. 129. 
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FftzL.A, Handling Wlicat from Tield to Mill ( T/. S, Dept. 

/igrir. liiir. Phnt. /ndm/. Cire. 68) ^Valh^ng(on 1910 J. 177, 
Freeman B. dl. and B C P. Johnson The Loose Bmnt of 
Barley and Wheat. IV S Dept ^gr\e, Bur riant. 

/ndt/jf. /inll. 152) HaxAm^fon 1009 .. ... J. 129. 

G. 


Goff B S The Hot Water Treatment for the Prevention of 
Smut on Oats, Wlicat and Barley ( Agrlt Bspt. 
aSfsOi, Bull, 50 ) .1/adiso>i 1896 ... J. 109. 

H. 

ffarier B- L. The Influonoo of a Mistnro of Soluble Salts 
Principally Sodium Chloride, upon the Leaf Struc- 
ture and Transpiration of Wheat, Oats and Barley, 

( U. S. Dept, ^tgrie, Ditr. PUnl. Dull, 1S4 ) 

IVnsMngtan 1998 .. .. ... .T, J29, 

S. The Variability of Wheat Varietlee in Resistance to 
Toxio Salta. (V.S.Dept Agne Bur Plant. Indust. 

Bull. 79 ) IVashxnjton 1005 . . ... ... J. 129, 

Hillman P. H. The Distinguishing Ohancters of tho Seeds 
of Quack Grass and of certain Wheat grasses. ( V. S. 

Dept, Bur. Plant fnduai. Cire 73) Il'oJ^jnyton 1911, J, 177. 
ffoivflrrf and O L C Howard. 

1. The Milling nnd Baking Qualities of Indian Wheats 

( Agrie. Jieseareh Jndust Para BhU. 1 1 ) Caleuttn 

1908 ,. .. . .. ... J. 10, 

2. Tho Milling nnd Baking Qnnlitios of Inilian Wheats 

( Agrie, Jltstareh Iniust. Pmi« Bull 17 ) CnlcHltn 

1910 .. . ... ... ... J. 10. 

3. The Milling and Baking Qualitioa of Indian Wheats 

{Agrie. Beseareh P«w 22) Cnlcuf/o 

1911 ... . ... ... J. 10. 

4. Tho Varietal Characters of Indian Wheats {Memnirs 

Dept. Agrie. India Bot. Series Vol, II 2\'o. 7 ) Calcutta 

1909 ... ... . . ... ... J. 14k. 

5. Wheat in India. Its Prodnetion, Varieties and Improvo- 

ment. Caletitla 1910 ... ... ... A. 365. 
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floyvard A. et ol Tlie^Iofluenec of the EnvironKient on ttc HjII- 
ing and taking Qualities of Wheat in India ( Memoirs 
Deft, ytjjrit, /iicJiff Bot. Series Vd. Ill Ao 4 ) Calcutta 


K. 

Kraus C. Dio Lsgcrung dcr Gctreide Stuttgart 1008 ... B. 022. 

L. 


Leather J. IV. E^ipenmcnts at tha Cawspors Farm on the 
Growtn of Wheat. ( a ) tritli Green ilannrmg and ( b ) 
in notation TOtli I.egoMiiivona Crops. ( D«^>£. / and 
Bteords end ,^grie, Kortk ll'estern Procxntes and Oadh 
Bull.l(i)AUahaladm<i ... ... ... J. 12. 

2 Expenmenta on the Growth of Wheat and Matzo on the 
Cawnpora Experimental Farm ( Deft, Land Betords 
and Agrie l^'erth M'etlern Pretinees and Oudh Bull, 0 ) 
Allahalad lOCO ... ... ... >• 12. 

Lyon T, L. Impronog the Quality of Wheat ( U. S. Deft, Agne, 

Bur, Plant, Indiist. Bull. 78 ) H'ashinglon 1005 ... 0. 


M. 

Marlatt C. L. The Principal Insect Fneraies of Growing Wheat 

I.V. S. Deft, Agrie. farm Bull. 132) IJ'oiAiflyfon C A. 219, 
1908 ... ... ... ... ^J.JlOg. 

Moreland W. H, Triticum Vulgare (Agrtc, Ledger 2 Agrie, 

Series A'o, 34 ) Calfutia 1901 .. ... J. 6b, 

o. 

Osborne T. D. The proteins of the Wheal. Kernel Ji'ashtngton 

1907 .. ... ... ... 0. 160. 


Patten A.J.wai. E. B. Hart. The Nature of the Principal 
Phosphorus compound id Wheat Bran. ( J\’ew York 
Agrie. £xft. Slatn. Bull. 250 ) Geneea 1904 ... J. 183. 
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R. 

ffcfjou^ tK ^ The OnUiMitfon of “ Strong " atiil more V*!u*ble 


Wheals for JJxport from Ibo J’»n;ab ( Agrit. 

Punjab Hull. 1 ) Inhorf lUlO .. ... J, 17. 

Richardson C An InrcstignUon of tho Compodtion of 
American Wheat and ('om ( Ajric. Lnr. Chtm. 

Hull, 4 ) IVaiAiMytoN 1881 ... .. J. 184. 

2, An Investigation of tho Composition of Amoricsn 
Wheat and Corn ( i)*;./ Ajnt ('hem Ptr. Hull, 1 ) 
Wtti/unijian 18H3 .. . .1. 184 

Robertson J, A. Area and Viold of lUce, Wheat, Cotton, Oil* 

Seed, Jnto, Indigo, and SugaoCana for V'aM’oul 
Periods from 18'Jl>02 to 1002-08 J'lfth i*sne Colculta 
1003 .. ... . ... K. 12. 

Rublnow /. /If. Hn^iias Wheat Trade. /fjrie Jlur, 

Stalit, Hull «>.*> ) Washittjletn lOOS J. 171, 

Rutter It'. P. Wheat Crowing in Canada, tho United States and 

tho Argentine /.ondon 1011 . . .. . . A, €8. 

s. 

Schofield P. M, W. Note on Indian Wheat. Ana/o 1880 ... A. 210, 

ScAoufo J, C. X)io Bc'toeknng dos Cetroides Anislri'Jain 1010 It. 352. 

Sco/teld C. S. The Algerian Dnmm W'^heata ( U. S. Dept, 

Ajne. Hur, Plant Jmlust Hull, 7) Wothtnjion 1002 ... J, 120. 

2. Tho DoscripUon of Wheat Varieties ( U S Dept. Ajrtc, 

Hur. Plant, Induit, Hull. 47 ) WdtAinjtou 1003 ... J. 129. 


SWne/ C. Blights of tho WTioat /owrfen 1840 .. ... It. 466. 

Stone W. n. Tho Carbohjdrates of Wheat, Maize, Flonr and 
Broad ( D. s. Dept. Agree Off. Expt. Statn. Hull, 34 ) 
TV'oiAiiytftH 1800, . . . ... J, 122^ 


Y- 

Vllinorln Audricax and Co, I.os MoiUonrs Bios. Boscription et 
Cnltnro dcs principalea Yarietes do Fromonts. With 
Supplement, fteo Pofttraes. TVris I860 A. 601 & 602. 
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W-' 

Webster P. AJ; Some Tnioct: attAcktog tlie EtezsJ of groiriog 

Bye, Wheat, Barley and Oats^ { If. S. Agrte. C A. 219. 

Dir Entiim. Ball, ay TTatAington 1003 ^ J, 169. 

Wilson J. Slemorasdom on Indian Wheat for the Brituh 
hlazhet ( Agne. JUt*ateh Intt. Puii JJiill. 20 ) Caleulla 
1910 ... ... ... ... ... j, 10. 

Z- 

ZmvUzC. a. Erperimenlj with Winter Wh»at (Onfarie. Agne. 

CelUgteni Ejpf. Perm Ball. 100 ) Toronto 1893 ... J. 82, 



GEN’Tr.EAIEN, 

^VR ARK DKALKRS IN— 

Primus Stoves, Stove lighters, Petrol 
and Petrol lamps- 

(These lamps are verj’ convenient for gatherings or 
siicli other festive occasions as tl;ey give brilliant liglit 
anti are portable. We also give them on hire at very 
moderate rates ), 

Gold and Silver medals 

Wn ATIF. OL’ILDEISS, FLFCTR(»I*I.ATKRS AND EKGRAVFRS — 

Wo supply all kinds of prexentation medals or other trophise 
for gjmkhanas, clubs, dmmatic companion Ac 

t). G. Biniwale & Go,, 

Shanwar Peth, PooxA City. 


IINDIAIN & EMGLISH STATIOINERY. 


WHOLESALE AND RETAIL DEALERS. 

IxiUAX AXD Exglish Statxoxerv of all sorts can lie had 
on voiy moderate rates. Catalogue of detailed particulars -will be 
5>ent on receipt of stamps of 1 anna 6 pies. 

DICAMBAR NARAYAN GOOSE, 
Budliwir Peth, Pooxa City. 



EMPRESS GARDENS, POONfl, 



Supply seeds of' Flowers and 
Vegfitalsles, Garden Tools, 
Insecticides, and Plants; 
Flowers, Fruits 
and Vegelaldes 
in season. 


Price List Free. 


. ApjJy /v> SuptrhiUndttU. 


, HBHYHNKAR Bros., OPTiemNS. 

AM> 

Spectacles Makers, 

Dhamdhere's Wada, 

Budhwar Chowk, 

POQSA CITY. 



Preserve your #tgfit by osId" perfect genuine pebble Spectaclei aai] Hye- 
gUB%e« &c. 

Unequnt Vision — About nioety persons out o£ escb hundred have some 
diEwtnce ot locos ^tweeo tbe eyes end the msjonty we content .to west 
spectacles made with both leosea shke; the result is continual strainiog nnil 
impairmentof the vision. Tor the eyes to be used healthily eatb eye should bo 
suited aeparstely. This method is practised by Abhyankar Brotbera, Opiiclansi 
Dhamdhete’a tVada, Budbwar Cbowk, Poona City, nbere they may be eoosulled 
personaljy or by letter, free of ckatge, respecting Spectacles, for all (omii of 
defectiie tuiod. 



Improved Agricultural Implements, 

I '*• 



Over 4,000 of our, Implements arc now in tue. 

in J,ur own iWwv the folloiviii? TmiJcmcnts!- 


CiiHiffl Iron'lMouHi Xo. 0 
^ I 10 

I’ " / t> .> ' ,, '!•» 

nftn.lOlwir'Cuttcr. •. 


Av I', 

. ■ - r 40-8-0 

. r»8A)-o 

^ To->i-c 

... ’ <S~0-^C 

' in-a-n 


■ nttionl&t IMiorliftirinK Iron ThlleV for ' i 

Wnter-iift,- ' ‘ ^ ' .I, ; , ...;! ' s-S -0 

for the nett ^teon ere'U ^dy end etnh«i; 

owr last year’s. . ^«i«tan; 

. OriWto-tlay. ' 

KIRLOSKAR'EROTHERS, 

‘I’osr KIKL-OSK^Uf VADr‘* 
.(Aosna Btatt, btsr.^ 'SATAftA ) 



iiAncn ms. 


[Ho, 4. 


THE 

POOM 

AGRICULTURAL COLLEGE 
MAGAZINE. 



POONA, 

Mn7l9>T 7B1 f^US, ilD >mUElD AT 709! < 

B, 

Gangadhar Bafvant Talvalkar, 


S913. 



THE 

POONA AGRICULTimAL COLLEGE MAGAZINE 
Magazine GommiUee. 

rpITOfiS— -I JIb. E. J.Fdsaoto. 

,, I Mb. O. B. Taltalsab, 

MAKAOEfta — I Me. T. K. Khalb, 

lyiemben. 

n n. Makw Esq., d. m. Mb. B. N. BnANDAitKAS. 

H. JX. OsiBBcn Eaa., u. a, Mb. G. 8. Kcbpad, b, a. 


Notice to Contribntors. 

The ii at the dJtposil ot Profesaon, past asd preseot itodeot* aa 
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Editorial. 


f UE preaent ia the conclaimg oomber of Volnme IV of the PooQa 
Agricnltarai College Magazine. The Tolume w larger than any 
of those previously issued, and we do not tbiuk that the contents will be 
found inferior in loteceat or value to any of those which have preceded 
it. IVhea we turn and consider the bnmble way id which we commenc- 
td four years ago, with tbeteutative issuooftwohnifyeariy parts, nud 
now look at the large cifcftlation which the migarine has reached and 
the amount and value of the coutenU we cm hardly behcvo that the 
change lias been cffecud m four years. The result is due, of course, to 
the way in which the college staff and imt studeuts have pupiotfed the 
venture and havo placed their cvpcfxeuco and oh^ervatiou at thedl^posul* 
ofthe magazine, conpUd with the euei^y nod enthnsiasm which the 
preseut students have given toils roanagemeut we veatnre to hope that 
the high water mark is not yet reached, and that the ideal of the 
magazinC'to bo a high class sgacuUaral magazlao for 'Western India 
wall be still more perfectly realised in fnture years. 

The present number contains a number of specially interesting 
articles, and, as is always tho case with the aumber issued iu March is 
almost entirely comiiosed of contribotioo from ootsiders and pist stO' 
dents. Wo would first of all draw attention to two orticles on what 
may be called * agricultural oiganisatiou*. TIio first of these, on ‘Agri- 
cnltoral Associatious in tho Deccan’ is by Mr. V. K. Kogekar, who has 
had unigna opportunities of atodying tho subject ami speaks out of the 
fulness of a very inUmakakaowlcilgo of the subject. He has been for 
the past eighteen months organiser to the Deccuu Agricultural Associa* 
tioo, and his duties have been to travel about the country, visit locil 
Msociations of every sort which exUt, suggest to toetn Unw of activity 
in which they could fmitfally epeod their energies, and attempt to 

mike such local OBsociatfeas of grthVer nsfl that they have hitherto been 



212 Toe Aobiccltubal Collsok Magazikb. 

He bas BQCceeded greatly ia his eflbrts^-aad has won golden optDions 
V»tb from the local associations, and from the central holy in Poona 
whicli baa employed him HU notes have, therefore, extreme value, as 
being tlieresnit of a first-hand aad intimate knowlelge of tneenbject. 
The second article on organisation is by an oU friend, Mr. Hdfcyaver, 
the AnditOT of c>oi«r.\tivo credit societies .n Sonthero Marath Country. 
He has 111 former diys contributed ft thoughtful an I useful nrjcle on 
co-operation Co onr pages, - and hU present notes will be found of 
considerable value and interest. 

Closely related to the problems dealt with io the above two papers is 
that dealt with by Ilao Sabeb O. K.Kotwnl, — Coltago Indnslrics under 
the conditions of dry land cultivation in Western India, — and by far the 
greater part of the rnlfivation U dry land cultivation, — ft cnltivAtor is 
bound to have a very large amouut of time ou his hands each year, 
and this would eeem to give an opening for the developraents ^of pro- 
fitable byepathe of indastry. Mr- Kotwal has made a stadr of a 
nambsr of these. He has ftctnally lutrodnced /ne cnltivatiou, ftud one 
os two other indu-stnes by bis own efforts,— and bis paper will be found 
of extreme valne. 

Mr. Ihbajan, the acting soperiotendent of Manjri Farm, writes 
on the method of teatiog the ripeness of sugar.cane. Thu cse of the 
Crlx sacebaremecer U, of conrre, Icnowo ia every country where engar- 
cane mwing and engar miking is pructi«ed oo s large scale. It is 
not. bowel er, in o-ie at all iu the Decenn— or ev<»n in Western 
India, and, it niilised as desenbed by Mr. Mubajau we are confident 
Will make an imiiortaiit step in tbe improvement of the very important 
iadnstry of cane growing and yul tnatiufacture in this part oModia. 

Other matters dealt with can bo only mentioned, fifr Chibber 
continnes his accoont of eorae plants likely to be of economic value 
with 03 - Mr. Beale one of our present stadenb, who is specialising in 
Hotaiij— gives an account of some of bis own very interesting work on 
glands lu plauts : and there are others. 

In sending oat the last aarober of the present volume, brought out 
on (he ere of the demrture onWe^ of annfjyw. 

students, we can only wUb to those whoaro leaving us tbe^liest that we 
know. May they by tUeir high charicter, by then band work wher- 
ever they may be called, by their energy, by their skill in applying 
to actual problems the iuforroatwn they have acquired and the methods 
they have learnt, worthily maintaia tbe boaoarable traditions of tbe 
Poira Agncnltural College. 



Causes of the General Failure of the Oil 
Pressing Industry 

IN 

the Bombay Presidency. 

BT 

Kapllram K« VaUII, b a,, b. m. Tech. ( llan. ) 

JTTILIj recenily tie repnfatioa of the oil preying industry was 
^ very bad indeed, and f.ulnrei were recorded everywhere. 
Company safter Company was orgwoUed and sevend Oil Mills were 
startal from tinio to tin e in Tyc'tern lodK» bnt with the solitary 
exception of the Peeroo Mahomcil Oil ^llills Liroital which worked 
sijccft'sfnnv for 2.i years, all proved fulures. To^lay capitalists and 
bQsine>3 men are not favourably di'jwsed towards this indo'try and are 
in to my quarters extremely hofUlc to the idea of establishing oil mills 
in tire Bombay Presidency. 

In 1002 Mr. F. G. Sly, the Inspector General of Agricnltare, 
published a pamphlet ou the Oottoa Se^l Gil Industry j since then the 
problem of the oil industry has occupied a prominent jiositioo. Two 
more publications of ira^iortance have since been made by tbe Govern- 
ment of IntUa. In 1907 tbe qneHion waa di«cn!«ed at the Indian 
Industrial Cbnfereuce, and from 190h a number of attempts have been 
made to organise this iDdn>trT on a better scale. Two or three new 
companies were registered. .\t thu time several articles were pnblUhed 
in tbe Indlin Trade donrual ( Vol. Til) on the cotton seed oil industry. 
The^e articles creited further ibtere^l among tbe public, and led to 
tbe lormation of some more coropauies. Unfortunately all of them 
provetl abortive. Thanks to the efforts of Prof. T. k. Gajjar, the 
pioneer of Chemical industries in AWUrn India, and Mr. Ralph 
C. Whitaeck, late EcouomL' adviser to G ukwar of Banxh, Mr. Fredric 
NoebPaion, DirectONGeneral of Oi«mmeTcial Intelligence, and 
Dr. Harold n Minn. I’uldsc faith in the future of this iudn'trv Laa 
been maiutiiuftl in spite of tbe aboiefulnres. I’rof. T. K. G.i\jir in 
1909 himsiflf projecied the X.ai {.it 0.1 M'lanfuctaruig Comiauy himitrd 
with a capital of 113.5,00,000. Part of the capital abont Rs ’ 150,000 
was snbscribed by the organisers and their friends, bnt the pnblic had 
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lo^t all hopes in the eoramereial jiossibility of the oil indnstry in India, 
nu I no more shires were applied for, nUhfii‘'h every attempt was raude 
to Sturt the work of this timunny. Fiiully the whole concern had to 
ha Moiind up. Prof. Gdijir hid also organised The Alembic Chemical 
Works Ijmitol which reeetved a aiti^fHCtory response from ibe public 
whilst his K.ivuit Oil Mannfactnring Company proj^'ct had to be 
abandoned. My elTorts were, at the outset of my investigations, 
directed towards fiodlng out the oansea of failure of this industry in 
Western India. As far as I could judge, out of the various causes 
that determiued the fate of the mdostry in its primary and experi- 
mental stage, the following may be given as the principal causes of 
failure. 


I. At its very beginning, unfortunately, this indnstry received 
the attentiou of an adventurous class of men who had no special know- 
ledge or experience of it Without proper expert guidance or experience 
they framed schemes with the help of machinery agents, who knew 
next to nothing about the chemical aud economic side of the oil 
pressing industry and the coBse<}neDces of whose iguorance had to be 
borne by the oil companies which were formed. 

II. Acting under the advice purely of maebinery agents tbe early 
ecmp-intes started with an oneven distribition of capital, paying 
p^rb’ips too much for I bo luichtiiery and leaving too little for buildings, 
working capitil, euiplojruent of cbemical experts &c. In two instances 
in Gujerat we hnd that tbe concerns were started with a nominal 
capital ot lls. 100,000 each, of which only Us. 00,000 were called. 
From this snm the maebiuery is reported to have cost as tnneh as 
Us. 50,000 for a plant to crush sixteen tons daily. leaving only a 
balance of about Us. 10,000 for land, buildings, working capital, 
stores Ac. Starting nnder eueb circumstances, however promising an 
indnstry may be, it is bound to fail. 

III. As tbe natural consequence of the above, in seven cases of 
ten, the ilills had to be mortgaged from the very beginning, and if 
tbe originators and promotera did not possess sufficient influence they 
had no facilities even to borrow money to meet working expenses. 
Special stress must be laid on t.hw jioiQt. 

IV. Mr. P. U. Cbaudbriof Cilcutta in his piper on ‘Oils and 
Oil Seeds,' read before the Ibird Indian Industrial Cooference drew 
our attention to other features ; be remarks, “ It was also then that 
1 came to know of the deplorable ahorttigkted policy of these milt- 



Tns QsitsuAL Failure of we Oil Prfssihg Indubtbt. 21G 


owners, tbo fnnlty econcmic Iasw on which some of the mills were 
nuiiftjie'l niid to some extent, the regrcttnhle wiitit of honesty.” 
Dr. I.cu’kowjHrh iu his i‘j>pech before the Imliin Onild of science and 
Technology similarly remarks : “ As another oxaraple, I might point 
to tho industry of Edible Cotlon seed oil. India, as yon know, pro* 
daces an cnormons amount of cotton sceil. Tho hulk of this is 
shipped (o rnropo to bo wofkixl ap there into oil and cake. This 
iadnslry should be retained in India and nn important indnstry might 
be Created, if it were taken np in India in tho proper manner. 
In Bombay actually some mills have been slartod ; hut look at tho 
way iu which this has been taken up by these apparently enterprising 
people in Borabiy. They first thought of the edihlo cotton seed oil 
indnstry in the United States of Anienoa, and because the Americans 
were succestful they thought tlint all they require 1 to do was to send 
ont a commission to lo''k at tho American Mills and to p'nce nn order 
for a large plant in America. Then tho thing should work by itself. 
Unfortnaately they overlooked tho fict that the individuality of the 
Indian cotton seed ought to bo studied; naturally failnro was bound to 
come, na indeed it did come.” 

y, Some of the Oil Mills are equipped nt random with Machinery 
euited to crash other varieties of seeds than their own particnlar re* 
qnirement. 1 lately vi'^ited a concern which thoagb established for 
cribbing cotton seed did not pos'*ess a single piece of machinery that is 
required fur the special treatment of this seed while they had n regular 
plant for treatment of castor and other seeds 1 have seen this in* 
stance even pointed ont in a conlideutml Oovernraeut report, on the 
subject. In some other cases 1 was surprised to find that mills were 
equipped with old or rejected machinery brought from England or 
elsewhere. In the case of u Bombay mill, which of course ultimately 
failed, I was told that the management bad scarcely a day passed 
without some mishap or tho other happening to the machinery. 

yr. There has been considerable ignoraaco as to tho proper 
treatment of oil seeds and oils, and no small amount of difficulty was 
experienced in treating and refining the oils. At one of the mills 1 
visited, when they were ernshing cantor seed, and did not, for some 
re i^ou or anothor, get tbo propor colour »n 1 the poutilt ir florescence of 
the crude oil, they tried to rameily ihU defect by putting in the U<lr»e- 
ruuner a qniutity of soms h irmless colonring rauorial ( turmeric ) with 
Uie result that the mcrclianls tefased to buy both tho oil and cakes 
worth about Rs. 20,000. 
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VII, Daring the monsoon and to some extent ia other seasons, 
it 18 very difficnlt to store cakes, as they soon go njoaldv and get heated 
np. Tnus they get considerably deteriorated in valne, where proper 
measares are not adopted for their preservation. 

Vill. There is a very small local demand for cakes, and most 
of the cake is exported. This export bosine'S can onlv be paying if it is 
placed in the hands of reliable men, as wa have to deal with a distant 
andnnknown market. 

IX. Hail and shijipmg charge of oil and cakes being very high 
some of the mills located at long distances from market or shipping port 
found financially impo«sible to bring both the oil i>nd the oil cakes to 
Bombaj which is their chief mirket. In Broach, BaroJv lud other towns 
the faith of the people in the cakes and oil pressed in the native gh inis 
make It difficult for the tnachuie pressed cake and oil to find bujers 
locally. 

X’ Again in places like Broach &c. seeds were not available in 
large quantities all the year round and they bad to bay from the 
Bombay market. Thus they had to pay rail charges both on the raw 
materials and on the oils and cakes, for ultimately the whole oatpat 
had to be consigned to Bombay* 

XL As regards the exports of oils, there is consiierable difference 
of opinion, but the majority of them are coavtueed as to the non-paying 
character of the export trade. Dr. Harold H. l^lafln and others inform 
me that the expdrt trade in oils at present is QOt paying and any 
attempts to do bo Jiave met with failures. Five reasons for which 
are given . 

I. High freight on oils. 

II High price of casks. 

III. Loss by leakage. 

IV. I.OSS by absorption. 

V. Gross adulteration of exported oils by eirher sh ppers. I am 
convinced that unless we can snip our oils m bulk as mineral oils there 
are very few ch uces of success in that direction. 

As regards the loss by leakage and absorption I am informed by 
Messrs. Ransom and Company of Lomion that if the casks are silicated 



The Qekebal Failtoe of tbk Pbessing Industry. 217 

or glaed from in«ide these losses CAD be miDimised. The EoglUb and 
coiitiueutil Im'ers do not like tobn\ Indian oils on iio>.*0!intof tiie gro«a 
adnlteriti’ons tint were pricti-<ed bv cirlr •shijtiiers. It being easier 
todffect bid <jHihty of tb»ii au aduUemted oil they prefer to 
bnv seeds and not oils 

XH. The Indian fainier and cattle owners refiive to bay machine- 
made &\keg for fo idor aa the percentage of oil in the cotmtry oil cake-* 
is greater than in the mill cakes fhougb the percentage of oil in 
mill cukes is le-s, it is crroneoas to suppose th it these cakes are poorer 
in (pmlity as feeding stuffs AH the same it is \ery difficult to fight 
against this prejudice of the fanner:» and wc lu\ e to face the situation 
as it is. 

XIII. As the export trade lu oil was, m the opinion of many, 
a non-paying business and as there was a tery small demand for cakes 
it was found that the extension of the oil pressing indii'try was limited 
to the local demand for oils fo' edible puriiO'es and as lubricant. The 
ladiiu bullock oil prestos lupphed eJible oiN and there w,i-» very little 
demand for the oils obtained by machiuery. In fact the supply in- 
creased more than the demand and as there are no indiiitries depending 
upon the utiUzviicu of oils, e. g-t soap«, caudles, mirgirias ke. the 
newly started oil tnilU worked spisraoiicilly and cousCiiueutly were 
comzsercul failures. 

XIV. Another serious cause of fwlnre wa< found lo the growing 
demand of mineral oils tor burning puriio<«s. fill the beginning of 
this century large quantities of vegetable oil were used for this purpose, 
but ns these oils were dearer tb.au tbe mineral nils their cousnmption 
was ser.OQsly checkcil. 

XV. On the one hand without proper knowledge nnd special 
experience the oil criwbiug luilnatry was presenting iue.vpHcable difficul- 
ties to the native Indiin mercliant, nnd on the otner baud, shipjnog and 
financing ficilities for the exjiortation ot the raw maternl uimely oil 
seeds them&elvea acted as a powerful inducement to our merchants and 
this brought about a farther neglect of Che otherwise important oil crush- 
ing industry. Speciil emph ISIS must here be lud on the detrimeutiii 
effect produced by prolonged storage of seeds and cikes in this country. 
It was always found safe to eend them out of India, as early as possible. 
Seixls stored in the warehouses of the mills had considerably deteriorat- 
ed and were found is muy cases aofic for pregsing purposes. Before 
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conclaJiug this Bliort paper I ran«t mention here the particolar case of 
the cotton seeJ oil iodastry. In its very beginning it had lamentably 
failed as failure was bound to come. There was no technical guithnce, 
no lncrati?e market for maebine pressed oils and the produ’ta like 
hulls, cakes &c. Demand had to be created and in doing so reverses 
bad to be encountered. Then character of the seeds bad to be stndied 
and the refining processes bad to ba perfected This was only possible 
if the experiment had been financially snpported. Messrs). TaU Bods 
and Company are to be speeully congratulited on taking up this in* 
'istry in the nght and proper spirit and it is hoped that their experience 
will work as a valnable asset for the fotore of this indnstry in India. 
The Indian Cottou Oil Mill Compauy Ltd. of Navsari is also to be con* 
gratnlated on having successfally termioated their experimental stage 
and on their desire and effort to place tbeir Company on a sonnder basis 
by increasing their original capital. Having taken into consideration 
the prominent canses of failure, 1 am optimistic as regards the fotore 
of this indnstry, and given technological skill, bonafide workers, faJh. 
ties for commerchl audertakiog and organisation on right lines, tbore is 
no reason why this indnitry should fail, if tbs Government and the 
people coaUaneia.thelrefforts.asdirected at present to develop, and 
promote this industry. I am sure we shall soon pnt a serions check on 
one oftbe greitest draius of raw materials from India, and establish a 
staple industry which by right would belong to ns in the future. New 
works for the manuficcure of eoap, steanoe, glycerine and candle are 
started, and Inbricants, boiled oi s and other oils of technical importance 
are now made In large qnantities in India, and there are now enfllctent 
indications to show that we have passed through the experimental 
stage, and all the local conditions appear favourable for the founding of 
this indnstry on a large scale, and if we direct our future efforts wisely 
y our expenences of the past we shall have little cause to fear further 
failure. 



Some Experience of Artificial Manures 
in the Karnatak, 

BY 

o. L. Kottur.B. Ag., 

Acting Cotton Supervisor, Dlisrirsr, 

IN the KarnatAk cattle dung practically the only retcrs tliat is 
y made to tbe land in soiac form of farm-yanl manure. The dung 
is often mixed with pieces of iSar/Ai in varying proportion and alWed 
to rot for eomc time before it is applied. A Ubcnl admixture of earth, 
stones and refuse is uot nneomtnoo to meet the iocreased demand ia 
recent years. The use of manure on the whole, is making good pro* 
greas in the Karnatak. The majority of the reriyitls now know very 
well the adr intages of diiTereot ntaoures, and (bey gecemlly do sot fail 
to apply the right kind to their field if they can. Bot unfortunately 
the number of cattle in the country is decreasing. The price of ordinary 
hullocka has much increaaoil aud their maiotonanco has become very 
didicaltoD account of the high price of fodder. Under these. clr> 
comstances it Is not surprising to ece a good many cultivators managing 
their work with hired bullocks whenever necessary. All such persons 
have to purchase their whole supply of mxnnrc from the neighbouring 
raiyais usually at a high rate or remain content with what their 
impoverished soil returns them for their labour. 

The resnlta of manure are often imperceptible in dry farming 
which is precarious oa account of the nneertaJa conditions of rain fall. 
Excessive heat and ivirotioa lead to the jirodaction from the rocky 
particles of the soil a good deal of plant food, which if there ia no heavy 
rain to wash it out, continues to accumulaie so as to support the 'growth 
of crops in a very remarkable manner under favourable conditions. But 
the state of things is different in irrigation farming. Constant applica- 
tion of water alone « snlllcicnt to wash out the greater jwrt of the 
feitilising value of the soil, necesatating thus the application of manure 
2 
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m sufficiently large quantity before the Und is again cropped. Even 
the crops which require the least manure do not give profitable results 
without manure. The cultivation of sugarcane and other paying crops 
would be therefore impossible if the land is not well stocked with 
manure. The cane growers of the Gokak Oanal tract usually mannre 
their crop with one hundred cart loads of firm-yard manure per acre in 
addition to folding sheep on the land. lu this as well as in other 
irrigated tracts there will be naturally a good demand lor mannre and 
consequently the caltivators will have to go outside their own neighbour- 
hood in search of it, undergoing thus n lot of trouble and the expense of 
carting the stuff to their fields, apart from the cost of manure. With 
all this they are not always fortunate in their bargain. They often find 
that their article is too poor to produce the estimated Outturn. The 
composition of farm>yard manure is very varying depending on a 
Dumber of factors. To add to these, the heaps they purchase contain a 
lot of U'eless material purposely worked into them- 

Working under these various difficulties the raiyals in any part 
will ere; remain under g^eat obligation if their manurlal problem is 
either solved or simplified. The efforts of the Agricnltaral Departmenc 
to popularise poudrette and to mtroduce oil cakei seem to be credited 
with success. Experiments with various artificial manures are being 
conducted on many of the Government farms and elsewhere, and a 
desire has been created in the mind of some well-to-do land owners to 
gives trial to them. 

Bnt unfaitnnately the results with artificial manures are not quite 
satisfactory although their use is generally attended with considerable 
profit in other countries. The application of inorganic manures does 
not seem to add to the fertility of the black cotton soil. The fact that 
these soils are much benefited by the addition of cotton refuse and town 
sweepings (which generally concaiu only a trace of plant food) 
demonstrates the necessity of improving their mechanical condition by 
giving a sufficiently large dose of some bulky manure rather than to 
concentrate their inorganic contents by the mixing of artificials. Ex- 
perience has further shown that the results obtained with artificial 
manures on the Dharwar farm are to a great extent inconclusive or 
inappreciable. 

The following btatements show the effects of various manures on 
the yield and cost of production of the two important crops, ci-e. cotton 
and jowar. 



SoiiK ijrrniisoi! of Abtifiotai. Matoufs. 2.1 



I 1 Tieldof Kapasperjo J 
'aero (arcrape of o'l-ix I 
- o S'ginal and dupticatc-j:, 

5 1 ° 2 

6 " 1008-1900 1010-1011 

' ' -09 -10 -11-12 


Hemarks. 


ICottonj (Sodium 1 ‘ 11 

\\ I ' f «i'.S8 ft07 M8 240 473' Thomanu- 

^ Nitrate. i f>3 | « 5 ^ resarooppli- 

' 1 I lodatthorato 

( Caleiam i t®^ 10 lbs- of 

L. Ussis .'.28 400 24215! NitroEonpor 

^Nitrate, I o- •' acre in two 

' ' ' ' cfinal dress* 

iDgs balf at 

L. ' o'lOO 588 608 Oirf 470160 tim» oi 

1-^“*' 1 1 sowing and 

ibalf six 
Iweeks later. 


0 

I (Slnnare. 
Farm* 
Yard 


^Slanuro. |- 

I (Ammoninm 


200o! 2621 608 650 248 


492 


Isolpboto. 48 j. 16671 58.5 442 201 


I ( Oaleinm 
I^Cjanamide | 
Nitre. 


8 4010 018 S68 2C3 
jlOlJoOO COl 472 203 


. .V. i?.— Erery plot reccirca 2 tons of farm-yard manare per acre 
in addiUon to tbo aboro qaantitics. 



222 Thb AcniouLTOTAi, Colieqb Macazinb. 

6tat«tnest Ko. II abomog tba ratalft of artifieial manures on Colton. 



nemarb*. 








224 The Agricultcrai, CoitsoR Macaziki. 

From the figures of yield in Statement No. I, it will bo seen that 
the farm-yard manure is second to Caldam cyanamide which on an 
RTera^e has produced 22 lbs. more of hapat at an increased cost of 
Rs. 6-4-0 per acre. Thus there is on the whole a loss of at least 
Rs. 2/- in the nett profit per acre of the plot treated with Oilciam 
cyanamide as 22 lbs. cau only fetch Us. 4/- at the most. The use of 
other artificial manures is not promising as their average outturn is 
below that of farm-yard maonte and their cost { in all eases ) higher 
than the latter. 

In Statement No. II the average yield of no maoora plot tops the 
list. But there is an indication that if the experiment is repeated for 
some years more the yield of no manure plot will rapidly decrease and 
artificial maunres may in that case thow favourable results. Even then 
it is to bs seen whether the increase in yield will be proportionate to the 
cost. 


In the case of jotoir the results are not so disconragiog. The 
application of artificial manures b.as resulted in more or less increased 
oottuTD of both grain and kadbi. Bat the increase in all cases is not 
sufficient to give a correspoodiog gain io tbe nett profit. 

Now tntntog to other crops potato and sugarcane whose manurial 
reqmrements are generally supplied by the cultivators in large bulk we 
anive at nearly tbe same cooctusions. 

The fallowing statements Bummarize the results obtained in the 
case of these two crops : — 
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statement No. IV showing the resnlts of artificial 
manures on Potato at Balganm. 
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-V. J?.~-Farm-yartl manure was applied in ilsy while tho artificials 
were applied in NoTember at the time of planting. 





n— Vam y»iJ apr'ie'i b*£«ne pWnhPB wlnle ih# trtifimU wo »oj» drcMcil »t iJi# time r>r farilitrg up Ifia crop. 
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Both the crops were irrigated. Potato was given well irrigation 
while sngarcane received canal water. In the case of potatoes the 
average outtnm of tnhers is highest on the plot treated with fann-jard 
manure. Tlie application of arbficial manures has not resnlted in the 
increase of yield. Besides the cost of these manures is lugher than 
farm yard manure thus making the concern ou the whole a losing one. 

The top dressing of eugarcano with artificials has resulted uot only 
in the increase of^ui hut aNo in the iucrcase of nett profit. SaflJower 
cake however seems to be the beat manure in this paiticnlar case. The 
results with ammonium sulphate either aloue or in conjunction with 
safflower cake are encooraging where as ammonium sulphate in addition 
to potassium sulphate does not seam to have profitted tbs crop in any 
way. 

It is however too early to conclude anything definite, many of the 
esperiments being still in their inCsncy. The difTerence in the previous 
treatment of the plots which shows itself for many years often spoils 
the whole thing. The results therefore are not quite reliable unless 
they are repeated a number of times. Again when the washing of 
pUnt food especially nitrogen, and the rise of alkali, in irrigation, are 
taken into consideration, farm«yard manure seems to retain its ptesenl 
position as it remedies both these evils by being slow in action and 
diluent in bulk. 
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R L.. Ud5rftver> 

Me-nber of the laumetlonal Cooperative Alltance, 
Aufittof, CO'Operatki Crtdit Soeutie$, Bombatj PreMdency* 


tU® 'k;!TiciiUaTft\ contlitiona are ‘tevere : tbe presswre of 
4 pojmlatiou of foreign competitimi renflera it neressary to 
caltit ate I iiid .Is thoroughly a? acience and art can ilevtse, and yet as 
cheaply tu good l>uj\ue6a aTTangaraentb can ftccurc. All sorts of pana- 
ceas have beeu^ proposed, bnl the only available one i« th it which is but 
partially tried) ri>.i eelf-help. The dlEBculty is as to how this remedy 
IS to be developed and applied ; the caltirator IS in need of capital, of 
experience, ol initiative, of self^reliince ; the more intelligent or richer 
proprietors stand afar off. It is in co-operative associations of the varioas 
classes that the trne ngricnltural remedy is to he fonod. There will be 
in my mind, one remedy but diverse applications of it. It will he 
necessary to assist iti the sopply of credit, the deselopmcnt ol Icuowledge, 
the stimalUioo towards new depirtures, the re-appronchmant of classes, 
edneation in wider ideas and io busioeasdihe habits. So far as India 
IS concerned, it is not nnsnal to excuse tlie present condition of things 
by saying that agricnltural ci>-operation in auy approich to a wide- 
spread and practical >‘y?tern i-* ubsolulely in its infanry ; that Indian 
sgricnltorists are ignorant and indebted, euspicious and conservative 
and that it is impossible to organise them iu au} kind ol associations on 
account of their utter individoaUam. But a glance at the economic 
history of almost all Buropean countries will show that in every 'one of 
them simitar, nay even worse, cooditioos pre ailed only thirty years 
ago, and that the way in which all these countries overcame the dis 
advantages of their position, .ind boldly met and were made only the 
stronger by adverse circmostances, needs special stody on the part of 
every one interested in the welfare of India. 

Since the peasants became the leaders of the associated movement 
m Denmark, they have imparted a new spirit to its development in the 
coarse of n few years ; the peasants have established a co-operative 
organisation which has won the admiration of the whole world and 
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raised agriculture to such a high technical level that large business 
concerns are left far behind, or have only recently begun to follow. 
“ Reduced to the proportions of R dwarf, ” s\js B. A. Pratts in his 
book ‘Organisation of Agriculture’ Denmark fought against adversity 
with the courage of a giant ; and, crippled though she was, she not only 
regained her strength, but became a power in the commercial world 
with which other nations hive had ■»enouslv to reckon. IVhat with 
her very practical and conipreheii''ive syjiteaj of agncnltaral ednration, 
her elaborate development of an easy and most effective agricultural 
credit, and, finally, her gre,it variety of agricultural co-operative as- 
sociations, Germany may woU claim to have reorganised the position of 
the cultivators of her soil i« .a way th »t has brought to them a measure 
of sneress, and to herself a degree of econiimic advantage, that would 
have been impossible if, nhm they xvere threatened with agricnltural 
depression, they had clung tcnatiou’ly to old ideas and antiquated 
methods. Count do Rocqnigoy of France wTiting m 1884 says— “ It 
was nerea'ary to organise for the (economic) struggle, to realise prompt* 
ly all the possible opporiumtiea for progress, to decrease the cost of 
production, and to improve tlie methods alike of production and of eale. 
For the attainment of the^e ends the old agricultural associatious were 
hat ill-prepared. It no loo'^er sufficed merely to spread technical know* 
ledge and to give prizes aud awards to agriculturists at periodical ex- 
hibitions”, The co-operativ© rae\ement in Belginm has hardly yet 
developed, and already the agramii crisis has moderated and in some 
parts of the conntry it has .rir&idy come to an end. There is, in fact 
a real awakening of agriculture. Expericuce has already shown the 
value of such institutions. The pe.isanls found that they could buy, at 
lower prices, products of a 6ai»enor quality, gnirauteed by trustworthy 
aa'ilj’^es n^inst frand. The soil began to produce abundant harvests; 
the cattle, better nourished, improved in quality and gave a richer milk. 
Confidence in the future revived m my hilherto-discoaraged cultivators. 
The peasants of Italy were, jierhaps, even worse fitted than those of 
most of other countries of Western Europe to meet the agricultural 
crisb when hundreds of peasant* were being sold up for non-payment of 
debts which often did not even exceed five or six shillings in amount* 
when more and more land was going out of cultivation ; when the 
ranksof the unemployed III the towns were being swollen by constant 
accessions from the rural dUtricU ; when emigration went on at a 
greater rate than ever and when Itily seemed to be ill-equipped, indeed 
to meet the coming economic straggle for the markets of the world. 
Bnt as to the accomplished results in Italy, though the movement is of 
comparatively recent growth, and the full development thereof has stiU 
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to be attained, the agncaltural renntl bas been spoken of as a 
‘ resnrrection, and there is, indeed abondant evidence that irom both a 
ffiat“rial and a moral standpoint the outcome of the movement has 
already had a most jtowerful inflnence for good. Matemlly, the decen- 
tralisation of capital which has saved the Italian agricultnrist from the 
money -lender, and placed an easy credit within his reach, ha'<. ia the 
first place, led to a greater amonnt of land beini: brought under cultiva- 
tion. Then the increase in the extent in the latil rnltivated has been 
followed by an increase per acre in the yield therefrom, owing to th« 
greater use offertUisers, machinery Ac. as encouraged alike by the 
spread of agricultural instructioo and by the facilities offered, in reganl 
to purchase, by tbe agricnltaral societies. The quality of the stock has 
improved, agricnltnral indostriea ate affording new openings to energy 
and enterprise, and the whole agricoltaral position has noderg'ine an 
improvement that is little short of marvelioas, considering bow recently 
it was that the Italian peasantry found themselves faced by some of the 
severest farms of economic dopreasioa that any country conld be called 
upon to meet. Morally, too, the effect has been great and none tbe 
less striking. Tbe movement has established confidence and kindly 
feeling between confiictiog elements; has made illiterates to learn to 
write. To be rescued from the gtaspof tbe nsnrer was in itself almost 
a revolution, which was completed by the spirit oi independence and of 
self-reliance and other moral qailiUes which association fosters. All 
these and the various other conditions following from fraternal associa- 
tion have hod their reflex action on village life In Italy, inventing it 
with interests and possibilities hitherto ondreamed of, and filling tbe 
peasants with new hope and trost in tbe fntare. 

Similar accounts may be given of almost every one of the countries 
of Eniopa, but it is unnecessary. Japan, too, following in the foot- 
steps of these countries, and eager to benefit by their experiences, has 
readily adopted and pnt into practice tbe conviction that, if agricnltnie 
is to prosper, it must be by means of effective organisation, conducted 
along lines salted to local conditions and requirementB, and ‘founded 
primanly on a happy combination of State-aid and active self-help. In 
India, itself, tbe movement has shown a lift and vi'^onr which, looking 
to its yonng stage, has never before been witnessed in this particnlar 
movement within such a short space of eight years of its birth. Tbe 
progress made is qnita phenomenal, snch as has nowhere else been 
previously known. The movement has not, however, yet begun in 
other and more important spheres of agricnltural co-operation and the 



Aobicoltural Co-ortBATio^* ABr.oM>. 


2SI 

credit movement mny be said to luve only toncbed the hem of economic 
life of this great and popnlons Empiro. 

The report snliraitted in 1''9 d by the Parlnmentary Ileee's Com- 
mittee for IreUnd, of winch the Right llon’hle Sir Honce Plunkett, 
M P., Wi\' chairman, pO'itively decUnd tl .’t the investigation'* of experts 
into the eo-o}>ontive mosem-'nt on the coatiueat of Enrope have borne 
proof to the fact that eight of the coiintries there have found hy 
pnictiral experience that agricnltiiw cannot be made proJnctive wilh- 
oat being ivevM«l to co-Oi*eration tWpertihoa has been de«eribed 
bv ft great authority a-* the “Germm firnie.’v’ stronghoU sni biilTrark”. 
“And tie more 1 imjaired tiie more I tvis met by this striking fact ” 
says Mr. Pratt, m his mvatuxble book-the Organisation of Agricnltnre, 
“ that m every one of the lounttie' ^of Europe) there has been an 
agricnllural revival which has Icil to the spreading throngbout each of 
them of ft more or less complete network of Rgricnltowl orgaoustioa, 
roanifesting itself, iQ \arjiog degrees, in the spread of agricultural 
edaention, and in coaibinatioo' among the agricnltnral community for 
an endless variety cf purposes, tucluding the Virtual tran'formatioa of 
fanning methods in nccordauce with the latest developments of agri- 
cnltaral scieoi'e ; orgaui'atiwis lo' obtaining agricnUnral nece.'sarieH of 
reliableqaiUtiw at leaser cost; the parcha.'e in common of costly 
machinery which wonlj othenri'e l»e beyond the means of a small 
caltivHtor; the formation at co operative societies for parjiose'* both of 
production and of <Ale ; the settins up of agricultural credit banks as 
a means of keeping the firmer out of the hands of the usurer, and 
enabling him to cirry on bis operiHoa* more sqccca'fiiUy j an I the 
improvement of the individual lot of the agriculturist in many diiTereut 
ways 

Keaily all civilised countries of the world have since recognised 
that only permanent rerae^ly for agricaltaral depre-^ioa and the onlv 
true solution of the iudu'tnal problem which is involved is to be found 
in co-opentioii. The HtC't inquiries instituted by the International Co- 
©i'erative Alliance into the vanous melhoils adopted by the agricnlturists 

to improve the condition of their industry have further elicitoil the fact 

th.tm Ofarly all conutiies, including Great Britiin, co-operativs 
methreU, in some fora or otUtr, hare been emjdorre) to meet there, 
qmremeats of the agricaltari.t3. It i. therefore moesvirr to enmine 
these eo.Oi'eratire rrrethois and to find OM Iron- fir their growth has 
leeu ro-estensive with certain brorj changes in the methods and natrrie 
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A^ricnltural or^amsitioa resolves itself priroarily into four essentiftl 
factors —I. Co-operative Societies, II. Co-operative Associations, III. 
Agricnltnial and Go operative Edocatioa, and IV. State- Aid. 

It will be subsequently shown that the historj of agricultural co- 
operation in all the countries of Europe "hoJirs that, ill order to attain 
success, all these four factors are equally necessary and that where one 
of them IS lacking, there the movcmeut has not made rapid and 
thorough progress much less attained perfection. Co-opentive societies 
and associations have no doubt extended their sway over all classes of 
people to the uQspiikable benefit of their material and moral position 
Education, however as a means of leading the muss of people to under- 
stand and \alne ro-opention as an educatmg, emaucipiting, stimnlatiug 
and moralizing factor, and of bnugiug up the gwwmg generation with 
a knowledge of the social and ecouoinic significance of the various 
kinds of associations ; and State-aid, as a m^nns of stimulating co- 
operation, promoting the formation of co-operative societies, furthering 
their development, and vivifying private enterprise are necessarilj 
wanted. They are not open to any teo.ible objection ns they have beau 
resorted to hy all the countries, including Great Britain, irrespective of 
their relative difihrences and Stages of civilization. 

These Societies can be divided grossly mlo four nsaiii heads . — 

I. The Agricaltural Dank, more commonly known as “a niral 
co-operative credit society. " conveyo to the .igriculturist the money 
which he requites for the pavchasc and improveiuent of his land j ior 
the purchase of cattle, seed, or manure : for reieeming old debts; for 
the payment of rent, assessment and legal expenses ; and for meeting 
hia various kinds ot household expenses and petty luxunes. 

II. The Supply Society is intimately connected the credit 
bOLiety being in most cases strnctarally similar ; but with this distinc- 
tiou that while the htter supplies cash, the former supplies agricultural 
mafenals. 

III. The Productive Society 13 composed of agricultural producers 
com’Diuei togeVner ior fne purpose lA joint production. But this 

society may cover not only the supply and the sale society but also the 

credit society, 

•»V. The Sale Society IS composed of farmers or federated so- 
cietiea for the common storage and transport of agricultural produce ; 
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for finclmjj the best markets; and for eecnriug tbe moat advantageous 
terms on Railways or Steamers. 

There aro also some miscellaneous types such as Cattle Breeding 
Societies, Crop and Ciittle Insurance Societies and such others. The 
Society for the improvement of breeds of animals apply the co-operative 
principle m their own s]>ecial way b» usofng herd-books, selecting 
sires, laying c.ireful attention to breeding, organising competitive shows, 
special markets etc. Che crop .lod < ittle Iitsunnce societies aro meant 
for insuring crops against drought, floods, hail, excessive rain, inject 
pests »lc. ; and for msnnng cattle agitust diseases and death 

The Cooperative Credit Societies — The hntory of rural economy 
alike m Europe, America am) India has no ie&aoii more distinct than 
thi*! tliat agricnltnral ola«ses arc in n state of extreme indehtediiesa due 
not so ranch to usury us to causes outside the demands of agricuUnre, 
sucli us povort), Ignorance, seiboual disinters .uid epidemic disease. 
Neither the condition of Uto country, nor the n ituro of the hud tenures, 
nor the ]iositwri of the ngricaltansN aflerts the ony great fact that they 
must borrow, ^till more then is the small larmer of India under tho 
necessity of borrowing. Tor centuries haras'ed by wars, misrule, and 
liolding petty areas of often uoimproied land ; compelled by his tenure 
ns proprietor to expend his capital tu the purchase of land usually at 
competition rotes ( or fmling to purcba>o land, to hide his capital under- 
ground ) } owing to the insecurity of the moveable property menaced 
by tbngs and decoits and often by their own plunder-loving predatory 
chiefs ; harassed by seasonal disasters hanllj exceeded even in Europe, 
sneh ns drought, floods and excessive nio, cattle diseases, insect pests 
and blights, must he borrow and borrow freely and heavily, annually 
and coofiuuoiisly. This mdcbtoduc^ is rowgmsetl in Europe ns a 
ixrsition of danger and every country is seeking its remedy in the direc- 
tion of orgaaLscd credit. The crolit society w therefore considered to be 
an indispensable necessity. It is found that in Germany, its birth 
place, it came first in the moveioeDt, and that when the credit or'Tinisa- 
tion was complete the other orgauisations carao in the sequel. Germany 
is verily the model country for co-operative creilic and in Germany the 
co-operative credit as sociation bis been Uie parent of every other form 
of co-operation. The study of agricultural credit includes tho stndy of 
the whole of ngriciiUurnl orpinisetion. Agricnltaml credit there meane 
to ditferent lhiii».-the credit which is hmit open the village bank of 
Todividnal farnion and the credit which starts from tliose same men 
trganised into a society for the .apply, pnxlnctinn, and disposal of 
RgricuUural commodities. ^ 
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Supply Society : — A Credit Socie^ no doabt frees the farmer from 
usury m money, but it cannot free lum from nsury in price. Alike in 
the supply of seed, manure nod cattle, and ia the disposal of their 
crops, the farmers bi\e to sufler a loss of from :ia to 5O96. Xo mere 
change in the niichinery of credit, therefore, can of itself effect a radical 
cure ; it cm, per se, only palliate the symptoms or retard the 
catastrophe. 

In economic parlance, agricnltDre obey* the law of diminishing 
returns, while maunfactnre the law of increasing retnrns ; farming is a 
qnestion of labour, manufacture a question of machinery ; farming is a 
non-speaalised occnpition, manufacture is a combination of minutely 
divided processes. But co-operation and ngrieultaral science baTe 
changed these conditions. Agricultural geology and chemistry hate 
together proved that the point of dimioishlng returns can under scienti- 
fic treatment he postponed, and tliat the limit of tWs postponement 
mast be ensured by the application of * co-operation ’• Earlier eco- 
nomists regarded the soil as having a natural fertility the gift of 
Providence to be taken or left. When Nature stopped Man could not 
move, save at a quickly lacreistug disadvaotige. But now, a field is 
no longer the bounty of Nature, but is bailt op by Mao as much as is a 
will, composed of matteriaU that are coutinually being rearranged and 
reinforced by manures and chemicals brought from foreign places. Not 
only U laud nude good, more abondaot aud more steadily fertile, but 
fallow lands and soils confined to a low state 01 cnltlvation have been 
made first class by certain products-Luceme and vegetables which con- 
tribute Nitrogeu. Thus, lauds which were formerly a dead loss to the 
owner have be<*n made rich and profitable. Formerly a farmer trusted 
to Nature to refresh the tired land by leaving it fallow once in three 
years. Now, he lumsell replenishes it by the application of chemicals 
and the ecienrific rotation of crops. Again, wooden plough has 
been replaced by the iron plough with triple shares of steel moved by 
electricity and steam, instead of animal power. Uanore distributors 
and sowers spread manure and seed more regularly and evenly, and 
thoroughly and quickly, than is possible by hand ; binding and reaping 
machines reap the crop in much le «8 time, speed being invaluable in the 
ingathering of the harvest. Ttain water bad been the chief source of 
water till fifty years ago and it was not surprising that the richest lands 
on the banks of the biggest rivera were suffering from the effects 
of drought, when the river water raked with a little effort could have 
procured a golden harvest. But now, by means of steam pnmp and 
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irrigation and canals, fields, not only those bordering the rivers bat also 
those bnndrods of railea (Ii«fant from them, are being entered. 

Thus, JO the matters of prelimiaary prepiratioa of the soil, of 
machinery and of gpecialtsitna of arork, agncnlture wilbm limits is 
approximating towards industry. As regards tbe changes, co-operation 
is the instrument which has enabled the small firmer to come into line 
with modern methods. It u tbe supply society which has provided the 
small farmer with rtftifiei.il nLirmres, best seeds and cattle; it is th® 
supply society that has equipped Lim with modern machinery and other 
improved appliances ; it is the supply society aided by the productive 
and sale societies, in fact the whole network cf co-operation which 
have educated tli«* small farmer op to tbe use of these new things and 
helped to make him what he now is no longer a slave hut a master of 
Nature. 

TAf Productitc Agncnltore a the first industry in this 

conntry and its prosperity ba« the greatest direct influence upon condi- 
tions afTecting the national welfare AgnenUnro supports twenty crores 
of our people and tbe gro's prednee from the loud is ab>Jut 450 crores of 
rupees or 22^ Us per beid peranuum. Some estimitc it at Ha. 40 
and some at Us 2'). Whatever it may be, it n true that the crop yield 
perncre in Indu is tbe lowest m the world, which owing to the 
ignorance and indebtedness of tbe peasant is declitung fitiil further, and 
the eilianstiOQ of the soil is fa-t proceeding. Again 104 million 
acres of culturable land are lying wusto for centuries as against 20? 
millions nnder cnltisBtion. If only 50 56 of the present pro lace were 
tn be increased and only 2b^ of tbe present coltnmble waste land were 
to bo reclaimed, wo could get 000 crores of rupies as the gross produce 
thus obtaining the proverbial two blades ! 

Accepting the fact that tbe prodnetive processes concerned mast be 
conducted on modern lines, co-operation alone enables the smill firmer 
to be lit once n Email farmer nod a partner in a big indu^triil concern. 
Tbe scientific aygtera of agriculture is feasible only if nndertHfcon by 
capitalist farmers who can afford to commence farming on a large scale. 
For the scientific method of agncnltnral prodii.'tion lit least a bnndred 
acres are necessary to make provision forsutficieat water, good manure 
selected sosd, greater division of labour, the opportunity of raising 
particular crops according to tbe suitability of land, greater rotation of 
crops and greater scope ior experiments. And co-operation alone can 
procure a small firmer nil these adrantages ; a small firmer added to 
another small farmer makes a largo farmer. To thojo may be addod 
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tie adrantnge po*ses*ed it the farmer’ who'works on Lis om acconnt, 
vis. the intense interest tnhen \y the cnltivator in his Trork, the spirit 
of independence and of e elf-relianco and other monil qnslities which 
co-operation fosters, as also the social infloence which it confers on the 
possessor of land. 

The prodnctire societies are mnch more complex in their constitu- 
tion than these preriously con-dJered, and inclnde the credit society as 
well a« the supply foeiety and may inrolvc the sile society al«o. Bat 
these societies can he worked with ea-e and simplicity in reclaiming 
waste lands which in Bombay Pre^dency amonnt to abost 14 y laes of 
acre*. These societies require a large amonnt of capital to purchase 
land, to repair fiells, bi construct canals, to dam rivers or brooks, to 
purchase improved implements, to build houses for farmers, to purchase 
seed manure and cattle, to build sto^ehoJ^e3 and cattle *lied«, to 
purchase Geld machinery for pumpi-ig water, plonghing, «owing. bind- 
ing, reaping, thre'hing and for teveral other piirjKbes ; to purchase 
farm macaioey such as chair cntllng. grinding, cra-biag, winnowing, 
pODoding and so on. Again, tbe farmers might want loans for marriage 
expanses : for paying a^se^Nmeut and lsud)ord> ’ rent; fur redeeming 
old debts j and for sevenl other bou-cbold purpo-ej, for which capita^ 
is also necessary. Thus tue society might carry on the functions of a 
credit soaety. farther, the sooety might have kept a stock of ploughs, 
or maintain^ a goo.i breed of cattle, or stored seed and manure, and it 
might loan ent any or all of the«e articles to tbtir ijrmert., the value 
being extingaishable from their wnges or ether eiraing-. The society 
might aUo instal a punipiog engine and might supply water at so much 
per hour. These operation* appertain to the supply society. 

Again, a society of sugarcane grower* might reqmre a sugar factory 
for manufacturing sugar; a cotton grower*’ aoaciv might require a gin 
or a pre*s for ginning their cotton and ptcS'iagit iato bales for transport : 
a wheat growers' society might require a grinding mill for maiinficturing 
and exporting floar ; or a paddy grower'* society might require a rice 
hulling factory, for separating the ho-'k, for cleaning and pounding the 
rice and so on. And tha* exjurt their reipecti\e goods at a cheaper 
co*t and obtain better prici^s for their commodities than they would have 
otUerwisQ done. Thu», this same sodety might take np the functions 
of a sale society in the matter of transformation oi the produce of the 
soil and transmission of the same to distant market* for ^e. 

For agricaltural production India pos'C'ses great natural advantages 
which when fully uUh*ed, will eoiely add greatly to the wealth of tbe 
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country. AgricuUnml prc(inch*on» on scientific Itrie«, im|>orf3Dt not 
onlyin bnt on it are all pos-.ilal5lifts of the development of 
manxjfactnring induitrie^. 

Sale Si>ci(tiea s— The prohlcin'* of a snlc society vsry according to 
the r^tnrc of the ••ommolity to lo 'old- The artiflcs of immediate 
consumption such frmt-, milk, and flesh require a close knit 
orsraui'aUon to urniige for a tnnsi'ort. Put the coramcx.litie3 

like mu, flv\. cotton, or pro'ctves of trnits owing to the Tariations 
in tho birve.ts and the prc'Ouoc of foreign ^n{qlh<K involve a highly 
specialiNcd nnl 'j>eenhtive bn"ines> dooundlng m a co-operative or- 
ganisation an expert an I Ku-xlU Nuppirtel dircctonte. Again, a 
farmer may pro-lnce his orop-. pnmanly for local consumption or 
primirily for a foreign market Une, jmar. Ixijri, »ng\r and gur are 
examples of the former km I, while cotton, tei tviTee, oils icril*,jateaDd 
coiraD* of the latter. No agriculture cm lo really prolnctivo which ia 
divofcol from a neighbouruig Qoa-agncultuml market, represeuted by 
thriving tovrus luid cities. lu the ab'Caco of such a market near the 
next avaitahla snh'titute I'.i lirge c.xpoft trvlo to di't.mt markets or 
to foreign ronntrie.s } but the Utter caanct folly tvka the pUre of the 
former. Now, iuteroal tnds is of two kiuds—tmflio with the parts, ftnd 
commerce with the ditVercnl ivarU of iho country. For the growth of 
trade and commerce the development of tho means of njail and cheap 
transporUtion C'sential. ItuliVMys now connect all the princip.il 
districts and cities, the great river, have b.va bridge'!, the country has 
been coaered with Kwds, nulthe rivers nn.l cuinls laiTonl increasing 
facilities for transport. Steam'hip commumc-atiou has lv*ea developed 
in thoje parts where the tive-s are navigable. The canals aUo olTar 
some ficiiities of commnaicahcn an 1 trau'iorl. Jt i> howere.* ia mari- 
time trAUSiwrt tihit the greatest tfeve'bpmeuf im Ukea pface. 

Now comes (he vexed question of Kailway and Steamer rates which 
is felt by many to miilerlio .iH pn^-»cts for the rea'ia*al of agricnlture. 
For some yrars, no doubt, the Uaalw ay rates in Inlia ore sloalilv on 
the increase, but the Railwaya have si»eml rates far full wa'goas or 
train loads which the large compames like UalU Brothers are now 
enjoying and which is possible for the small firraers to obhun by com* 
binalioa ; thus saving coajilerable sums (even S5?o) by arranging 
for the despatch and receipt of larger and more regnlar cousignm^U. 
The readers of tlnat invalnsble book “The O.-ginKatioa of AgricuUnra'* 
byB. A. Pratt need not be toll that the sole eTortand aim of that book 
ii to show how this has been done in *11 dia*^ot ooalinenU? ooantriea 
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of Europe. He fays The agncaltnrist abroad is not a mere unit (as 
be is in tliis conntry ) but a member of a highly and skilfully orgauised 
combination which could not only dispose of its prodiictioa in big loads 
but was also able to purchase its necessaries of life in such large amoonts 
as to fecnre a substantial redaction alike in tbeir cost and in Bailway 
rates for tbair Irausiwrtation. Tbe greatest degree of success has been 
obtained srbere the associations bare been started on a 'ery small scale 
la rural districts to meet local, or even strictly pirocbial conditions, and 
•while maintaining their individual enlily, hare afterwards combined 
with Bimilar bodies to form district, country or even national federations 
for the ntt»iotneat of common advantigiH. The direct result of these 
new conditions have been to cheapen and to increase production in the 
countries conceraed; to facilitate and therefore to economise the des- 
patch of the greater quantities of prodiKe available for export 

Mi4cellaneous— Cattle Breeding —Animals are greatly 

used in India for the purposes of ciiltivatioo and draught. India's 
wealth WAS at one time measureil by the number of cows sbe possessed. 
She coasequeutly pcrt'es'ed a fairly large snppW of goo I and seivlce- 
able cattle ; bat of late there has been a great Aetenotalion in the 
qaaUty, and dimientien in the quantity, of Uve stock all over India \ 
and the want of good cattle been a great drawback ia the improve- 
ment of agrieoUnre. The oecessityofhaving cattle breeding societies 
need not therefore be questioned. 

Cattle reiring is difficult in those parts of the country iu which 
rainfall is large. Hones are rare lo the Kamatic and on the Coromandel 
coait ; in the dner parts on the other hand such as Kathiawar, Shola- 
pnr, Ehandesh, very good hones are found. But the most important 
of the Indian animals are bollocks, which ure used everywhere for 
enItirstioR and draught as well as load. Buffiiloes come next iu 
importance, erpecially fibe-buffaloea for milk and ghee which are the 
chief articles of cODsumptioD. Sheep and goats, donkeys and camels 
come next : but these are cot osH largely for agriculture or load and 
may not come under this head. 
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Crop atid Cattle InauranceSoeUtiei.—Uhns&lna^y been shown 
that the extreme mdebtedaess of the agricnitnral classes is due not so 
xnnch to nsnry as to seasonal disasters and epidemic cattle diseases. 
For, the credit societj coold supply capital, the snpjilp society could 
sapply seed, maunre, cattle and ererythicg ; but wh.it society can make 
good the wholesale Joss ciused by dronght or exceasjre ram, or by an 
insect peat or a crop disea-,e *' Asnun, Cattle breeding societies e-in 
supply bnllocK's, (mt what «ioPiety can ayert the complete rum from a 
cattle disease ? All n cnlt>\ator'? cipit il, labour, and expense go in ft 
day lea\ing the haples-i f.irraerft hopeless wreck. Xothmg can compare 
with the ineffable antrni’h of a totally rained farmer. The nucertaiu- 
ties of trade, war or even garabbng cannot be on a par with the un- 
certainties of agriculture. And Insomnce of crop« or cattle is the 
means which can bring a l.irmer siicconr in bis helpless condition ; 
Insnrance can raise him from otter helplessness to power and strength { 
Insorance is ^erilT the trinmpb cf hnmanity over natare ; and 
losnnnce gives the farmer seconty for the future. It is by means of 
Insurance that n farmer is enabled to form n general plan of conduct ; it 
is by means of this that the soecessiro xaotDC'Jits which compose the 
duratioa of life are not like isolated sod independent points hut become 
parts of a continuum whole. The principle of security compreheuds 
the maintenance of all lus hopes. Again, Man is limited to the 
present time either in enjoyment or sniroring but he is susceptinle of 
jJrasjireaDd /lain by anyrj/iatioD ; eiwvi^h to ffasrd 

him against actual loss, by mwus of .a sapply society or credit society 
bat it is necessary to gnaraatee to him, as much us possible, his 
possession against future losses. All agricultural countries of Europe, 
aided by liberal State help have secured the agricultural classes from 
this wholesale loss by the mstitutiou of Crop aud Cattle Insurance 
Societies. 

The following statistical table of the agricultural Co-opertive 
movement in different countries, upto the year 1911, is drawn up to 
show how the movement is flourishing at home and abroad. 
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The Industrial Exhibition of the Salvation 
Army in 1912. 

A Plea for Cottage Industries. 

Rao Sabcb X. R. Kotwal 


^ rery iiitCTestiag eshibiVon Runilnjin October 1918 

uuder the nuspicea of tho Silvatiou Atmj . Tne results obtain- 
ed by that organisivtion ns shown in iho exhibition were to striking tnat 
I venture to Uy it before the rrmler* of this Migniine, ns being of 
special iniportauce to all interested in the dovelopnjeDt of rural life. 
The priDcipal objects 01 interest were the exhibits of the silk and weav- 
ing indnstrie-*. 

People belonging to criminal tribes conld be seen on tbe two days 
of the Ethibitioo, going tbrongh all the proce^ses of miking silk in all 
its stages. Tho first ivas teudiug the siik worms fid on mnlberry 
lenres, aud teudiug the worms ffei ou c.tstor plants. Some of these 
worms were makiugcocoous The second stige was tbe reeling of the 
mulberry silk on tho Zmaua Reeling Machine, costing Rs. Z\)/-ot on 
a frame coutrtiuiug M,veial of these, m u line, ami tamed by the hand 
powir of a hoy, when soreril Imrs sitting in a row could, each one, reel 
from his basin. Tho cocoons med were of the UnhoUiue breed reared 
from seed from France. The macbme tan be had from the Manager of tho 
Sir fiOius Dane Wealing School The cocoous were put in tins of hot 
water and placed over a stove ami left to boil, to reoiove the gummy 
substance. Tho water was thrown away aud new boiling water was 
taken in an enamel j»t aud in wluch were placed enough cocoons, 
soaked in a tin of boiling water. A boy then with a bundle of grass 
kneaded tlie cocoous and reiuored the flose ou them with his hand, 
which is called w.iste silk, and which is exported to Entopo and there 
spun into thre id or mixed with Eri silk and the waste of Tuisar Silk. 
After this each boy c.inght about 6 thread from C cocoons and put them 
tbrongha needle liole aud goide.1 them on sous to be reele»i aud wound- 
ed up by the Zanana Reeling Machine. The cocoons conld be seen 
dancing iu the basin. When a cocoon was all unwound tbe boy sup- 
plied a froth one. Soveral other processes of preparing tho thread for 
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tlie warp and tbe woof were being goue throngb and lastly one coold 
see a boy weaviog a thread into a fabric, on a loom, a patent of a Salvation 
Army Officer, 

For the information of the waitors leafleUi and pimphlets were 
dietnbated giving an idea of the exhibits and the indnitnes represented. 

{i; An lUnslraled pajicr on the Silk AVorm rearing at the Tata 
Farm at Haugnlore was d «tribnteJ, reprint&l from the 
Illnatrated Time! Weekly of doth Aognst 1011, This ehowg 
that the Tata Farm was taken by the Salvatioo Army in their 
charge in 1910. The M>eore Government continued their 
anunal subsidy of Rs. 3,000/-- Any one desiring to read an 
accoantofthe Tata s^ricnlture Farm at Bangalore and all 
about aeticnUnte lu a untshel) cannot do better than read an 
article in the AgricuItaralJoiirual of India Vol. IV, Parti, 
r.OO by Mr. .1. Mollison. Uf'Mja, “The Farm was started 
in ISOS to help native rearers to control such diseises as 
affect Mlk« Worms to India, and generally to give technical 
instructions in growing boitable kinds of Mnlberries, in rear' 
mg eilk'Worms, iu reeliug and preparing it for market. TAe 
litiU iaritt has anstoered these purposes admiraity.*' A 
month’s coarse wostbonglt enough. 

((i) In the pamphlet “ What the Salvation Army is dobg in 
India and Ceylon” in the chapter on Cottage Industries the 
pnnapal exhibits of the Exhibition will be found referred to. 
.Shout silk It “We have coocentruted oar attention 

especially on two varieties of the stlfc-worm, the ordinary 
31alb"rry-!i5ilk-WonD and the other the Eri variety which 
fecd.> on the castor plant. While the work is in its initial 
stages we have already met with considerable success.” There 
are already five Silk-Farrav. Great interest has been aroused 
in the qnestion and it seems only to be a question of time 
estahliiibiag a great movement along the above lines 

(lu) Another iroportftnt pamphlet distributed was, *• Che report 
on experiments by Salvation Army with French, Italian, 
llysoreand Eri-Silk-Worma 1911-12”. Any one interested 
in the Intore of the silk indiutiy canuot neglect or ignore this 
rejxirt. It la box>efaI m tone, critical of the past work and 
the methods of the past workers in the field, a faithful record 
bf what is being done, and fait of sugg&itions fur future work* 
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Acclimntisition of the PolirolUno Tftriety la recommended for 
the pKina and the tropical portions jn India, na ia beinp done 
in Mysoroand Bwjgalore, thon/yh the UnivoUino variety haa 
been verj sncccaafuliy adopted in Kivahmir, at great coat, with 
seed from Franco. 

(iv) A chart illustrating the hfo history of tho silk-worm with 

notes of explanition wxs hiiii^ bv the sjiio o{ the table show- 
ing \anoni a-amples of tl.o silk threid of the Miig’i, lassar« 
Eri and .Mulberry worm tt'ele<I or spun in India an I in 
Enrope. Clool samples of silk proilnccd and roel«l at Indoro 
nnder instructions ot the S.ilvatioa Army wore kept on tho 
Cable. 

Eri-Silk 13 avrded in Europe. It U spun in tho Fnjnlpooro Settle- 
ment of tho S.ilvalion Array. They do not two tho Pnsa hLacliino 
bnt prefer an EuglUh Spinning \VliO-il. Imititioiis of this made by tho 
Salvation Army cm bo purchase<l for lU. 25/- ctllM “Tho Sir Ijonio 
D\do Spinning Wheel ", from tho Manager, “ Sir IjouU Dine Woiving 
School, Endhiiua, Panjab \ boy can spin throe to five tolas on it in 
n day. Ue.ady thread cm be had at Its. 4-S-O to lU. C-O-0 por lb. Any 
one who has seen Mnkerji’s Monograph on silk can seo n variety of 
fkaroples of cloth made of Eri aol otlior silks. Mr. CbraraHsioner 
Booth Tucker can purchase any qumtity of any silk-cocoous for English 
erms at one to two rnpoes per pound. This nte is much more liberal 
than tbo one of As. 8 oiTered by tho Economic BoLinbt, Oaoeshkhlnd 
Ganlens, Pooua. This rate at any evout creates soma market for the 
Eri-Silk Cocoons and tho Depress*! Class Misson can take advantage of 
it, nsalsotba poorngriculturi'*! wlioc.in get raator laivos or Tapioca 
leaves. Tapioc.i was trieil ivitb success, in Qin&«U Kliind, after rearing 
the worms in tho first and second mooUiog on tho castor loaves. I luavo 
once rear*! Eri*Silk Worms on Chafa with goal resnlts at Talegaon 
Dharndhera. X line also rear*! in ray h.iU as a recreation 

on the leaves of tlio Daman tree at Sasvivl. live cocoons or 80*1 for 
theso cm bo had from tlio Director ot Agriculture, Assam, Shillong. 
They are fed on Liiirel leaves. DjeJ aimples of tho silk were eihibit- 
cl. About the Eri-Silk-Worm tho p.implilet roiurks, “Ibis is an 
indigenons pclj-volUno variety ol a hardy character. It is almost entire- 
ly immone from disease. The silk lacks briUimco and caunot bo reded. 
Uenco it does not equal in lailnotbomuluetry-ulk but it possesses ex- 
traoniinary strength aul durability an 1 tho fact th it tha worm feeds on 
the castor plant makes it easy to introduce it rapidly and nmverjally 
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thronghont India. This worm seems certain to take the place of tHe 
Tassar. ” 

I quote the foIlowiDg remarks showing the optimistic ’view about 
silk ioduitry as ft Pan*ln4i&o one great futire posaibilities. “If 
success 13 (o be secured m obtainiug for India a front rank position 
among the silk producing countries of the world, a bolder and more 
generous policy should be pursued instead of leaving to private iuiUativo, 
the r eavy imtinl and unremnneratifo expenditures which are absolutely 
essential for the ultimate success o( tbe enterprise. It is probable that 
the Kashmir Goveroment iiave spent more in one jear ou their industry 
than all the other Indian Local and State Goveroments put together 
have spent in a decade. Auj jet here at Indians very gates is an 
industry which would increase her natural weaUh and protect her 
immense village popuUtioa from the consequences of drought and 
famine perhaps as elTectively as her vast irrigation works and this at au 
indnitely smaller cost. " The opiniou of Mr. Oommissioaer Booth 
Tucker is entitled to weight as he has taken the advice of BaropOin 
experts before be formed bis optuiou and expressed it in the report. 

About Eri<Silk he says, ** We were iofomed by the experts that 
there would be a limitloss demaud for the cocoon* at remunerative rates. 
Unlike the Mulberry cocoous which most be p icked loosely for trana* 
portatioo, the En-cocooif avu be pseked closely like cottOD*aa important 
coQsiderfttioQ. Being spun and not reeled the facilities for spinning it 
in a marketable form are at present greater io Europe than in India 
and there seems good reasons for believing that the large export trade 
may in process of time spring up”. As the silk industry occupied a 
prominent position in the Exhibition, and as my conversation with Mr. 
Commissioner Tucker Booth and bis wife on the subject made a deep im- 
pression on me, I cannot help quoting the recommendations and sug- 
gestions he makes in chapter VII of the pamphlet. They are 

(i) A definite policy should be decided upon and resolutely pursu- 
ed. 

(ii) In mountain regions where the winters are severe and in 
districts where only tree-mulbeny is available, it will be best 
to concentrate attention for the present on the univoltine French 
variety of mulberry edk, imytorting fresh seed from France 
atmually on the system so successfully established by Sir 
Tbimas Wardle in Kashmir. 
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Bat even here arrangements shonld be made for iotrodncing busb- 
mnlbetry with a view to raiaiog several crops. This can be done in two, 
ways 

(0) By keeping a portion of the imported eeed in cold Btornge 
till the time cornea for its release, as has been sncces’fally 
done in Japan. 

(1) By introdncing healthy, disease-free seed of the Slyeore or 
Bengal polyroltine variety. 

(iii) In tropical regions the polyvoUine indigenous wonns eboald 
be given the prefirence, provided that bash-mnlberry is avail 
able, or that previons arraugements are made for its introdnc 
tica. 

Bosh-malberry planted at the Allahabad Exhibition in November 
was ready for use in January and February whereas trees are not avail- 
able for three or foar yeirs. In regard to mulberries the introdoctjou 
of hash-mulberry need not exclude that of trees. The latter need little 
care, can be grown with or alongside the ordinary crops and requite no 
expense for cnltiration, while sopplemcating the bnsh-supply, and 
yielding a crop of leaves at the most important season. The bosh-mal- 
faerry will need protection from cattle and goats like ordinary field crops. 

The training of an adequate and experienced staff of experts is one 
of the moat orgeat reqoiaites. It is the recognition of this that has led 
to the establiaUtnent of the silk- farms above referred to and in these 
and similar institutions it should be possible to qaickly give the longh 
and ready practical training which is required 

It is not fo much highly traioei experts with superior qualificatiou 
that are required, ( though a cerciio portiou of euch will be needed as 
ieddersjat Cfce pracfjcaf (raming nod improvement of the men who are 
actually engi^ la the bu-iuess, and who will look to it for the sup- 
port of their families, lo encourage such, peeing that they are invari- 
ably family men it will be necessary to offer scholarships or salaries 
while they are in training. Eadi district interested in the business 
should send some men to be thus traioed, meeting the necessary expen- 
ses. 

WJiere lastmctiou is oaly desired iu *ilk-worm rearing and in the 
cultivation of mulbirry a brief period oftraimng will saffitje. Where 
reeling is to be incIndeJ considerably krager period will be required. 
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Improte'ntr<t o/aee-f and protechon from diaeaae . — In Bengal seed 
statiois hare b-ien sacce^fnUy estiblKbed and microscopes distribnted 
and tliH at ft \iry BmaU onthj on the iiart ofthe Goternment. Silk- 
worm rearers qiuckly leirn the gre it ailirantage of Laving disease free 
leed Biuce they are able to rai'C a much larger percentage of their crop 
and conseqaentl) obtim n modi higher price for it. 

Next to Kashmir the Bengal Government is the most advance, and 
liberal in its support of the silk indnsfjy, evpeniLug, I believe, Us. 
40,000 annually in doing for the rearers what they are.obviously quite 
unable to do for themselves. 

The duty of Government in ibis matter is clearly recognised in all 
other countries where-sUk worm culGvation is successfully carried on. 

It cannot bo too clearly insisted u|>on and recognised that the silk- 
worm industry will never be either self created or self'existont. The 
Uissez faire pobey cannot, and never has succeeded in this domain. 

Private enterprise sboald bo freely snbsidised and enconraged, 
where it exists, aiil where it does not, it will be the obvious dnty of the 
locil aul ■‘iipremo QoverittueuU to loangunte a definite policy and to 
follow it up with an adeqnite expenditure of money, which will be 
abundantly recouped at no ibsUnt ^te. 

lu china, which still leids the worll, the indnstry was inangurated 
by one of her early empresses, who b to this day venerated as one of the 
chief benefactresses of her race. 

In Japan, which closely follows her lead, no pnblic expenditnre is 
spared which can condnee to the improvement and progress of what has 
now become one of her leading sources of national wealth and employ- 
ment. As an illustration the Jspaneae have ja<t bought a milb’on 
cocoons from Mancbnai, and arc advertising for I,5Q0 Chinese experts 
to start sericultore in Korea. 

In Europe the cult was introdneed in spite of climate and other 
obstacles by Kings and Emperors, with a lavish and yet none too larlsb 
expenditnre of money. 

If India is to take a leadmg place, as she easily may, instead of 
following a'* at present at the tail end of the procession, a vigorous 
policy must be iniiigiinted and eo'taiued and an aleqiiale expenditure 
cheerfully male, .m 1 private euterpnse duly supported and encouraged. 

I »'iw the Eri-Mlb tbrcid, sjmn ou tbePusa Macbluc, made into fine 
socks; neckties, sashes and eundry other articles can, 1 believe, be made. 
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Tiie aofks wore m'l )e for rue by tlie Iidtei of tbo Seva Saihn, Poona anil 
m? tbauka are tluttto Mrs. R\tnalj.u lUiialo. Ttio Kuittiug raacbinea 
flionUl be uael to ntilne tbo tlireid. 

FUbing thread ar»d thread for Ictther work cvn bo made mth great 
ftdriiutuge. I niiggesttheseus hrge ijnuititiei of cocoons enongb for 
export e.\iinot bo collected oxcopt on C(H)p8rAtivo lines. A visit to the 
eihibiUoa and conversition ttilh Mr. Commusioner Booth Tucker and 
tho perusrl of the liter.rtnn) would make any ono bopoiol about 
e9tabli«bmg Eri silk lu liistry, as a cott igo industry, suited even for the 
very jtoor. 1 hwc done it on a Hiuillanl Urge scale. Tbo industry 
may not make one a ’niin'bint prin'o but wiU add butler or silt or 
l)otb to the bread c.rrne I from other snnrces. The Bombay Agricultural 
Dapirtraent b\s iisii^id a Bulletin on the subject. The Piisi Imperial 
Institute haa also isaacl one Mo. 20 of 1012 and Mr. Ijefroy’e article 
in the Agricultuml Journal of India Vol. IV No. Ion the subject 
is enough to te acb the theory uud practice of rearing Eri-silk worms 
Tho reader may also refer to Agncnitnral Ijcdger No. 10 of lb04. 
and Notes on Industries of Assam by G. Stack. 

I told lilr. VJomniifisioncT Tnoker Booth what efforts bate been 
made iu the past nud were being mudo at pre.seut in the matter of 
sencalture in tbo Pooua Districtaod the Bombay Presidency and asked 
him if we in the Poona District could go In for sericulliire as a cottage 
industry and he thought tt wvs likely to be a success. The condltious of 
snccess he said were enterprise, proiicr exi>erl skill and sulBcient tun.Is 
and whole hearted peraevermg efforts with a sm-iflieutly trained class of 
workers. 

Next to the silk ludustry the weaviog industry occnpjeil a large 
spice of the Tovru Hall. Special weaxmg looms of the Army’s own 
pattern were kept workiog, Turkish towels were being turned out of 
the loom. About weaving two booklets were giaen to a visitor ( 1 ) 
“The Sir Tiouia Dane Weaving School for the Punjab, Ijudhiana” and 
( 2 ) “Hoar to start a self-supporting wcavery”* 

These givoiaformatioa alto tho work that ie lieing done by the 
Armj anirtiig weavors. Managers of Institutions, Schools, Iloatols 
an 1 Lluhs nro rcipie'tc i to help tho Array by pi icing their onlers with 
them. A nuuUr remark \T.vsheaTa at the Fancy B«ar of the PuonaSeva 
Sadin on behalf of tb.at beuevolcut iusiitution. I could be.ar it 6.iid 
that now tluit students, clerks and geottemeu wear socks and stockings, 
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they can purchase sncb articles from insUtuHoii like the Seva Sadan 
and help the cause of chanty. 

On one table one eaw several plants of Cuealyptui nucl a pot of 
thornless CactQs. There were exhibits of lace drawn thread and needle 
work. The c.vssiaM( Tipioca) plantonts products were not kept in 
the IIjII as it could not be arranged. 

A leaflet on “ How to plant wn distributed. A 

Bnlletin on the subject 13 published by the Pasa Institntc No. -3 of 
lyll. Plants c m 1)6 had from Saliaranpnr. Any one desiring to plant 
these malaria fighting trees shonld state the condition of the climate of 
his locahtv and the Supermlendent, Government Gardens, Lahore can 
recommend to him the particniar kind of tree snlUble to the climate 
and locality There are a Urge namber of Kncalyptns trees m the 
Ganeahkhuid Gardens, Poona. 

(’uttingt of thornless Cactus for planting, which serves as a food 
for cattle can be bad from Salvation Army Daoepur Settlement, Jail 
Uoad, I/ihore. They are sold there. A leaflet ns to bow to use it, is 
issued by the Bombay Agricultural Dspartmeot. Oq this subject may 
usefully be read an article m the Indiao Trade Jouroal Vol. VIII, Page 
21, Cactus as a fodder crop. 

Cassava ( Tiptoca ) was cot kept in the exhibition but ilr. Com- 
missioner Booth Tiwker asked me to posh it on to the notice of the 
public as a great fighter of famine and a drought resisting plant. I can 
recommend a pernsal of the Government Uesolution issued in 1908 by 
onr Government, Agricnltnral Ledgers Nos. 4, 1.*) and 10 of 1807, 1900 
and J904 respectively ; an article in the AgricaltaralJouroal of India 
on the sabject in 1908 and the American Farmer’s Bulletia No. 167 of 
1903. The Ledger of 1901 gives nearly all the iiiformiticu that one 
requires. I have pUoted trees at Dapuri and they hive grown well. 
CnttiDgs for pliuting were obtamed from the Qineihkhind Girdens. 
They C.H1 also be had from Yj-nl»'eu Silvatioa Army, ilavelikarsl, 
^orth Travancore. The roots famish a good cheap food. 

To the above li't of cottage indnstries may be added the artificial 
cultivation of Lie on Babul, Pala$f Pimple, Vad, Tur, Bor, Shita- 
phalanX Kasumh trees. CulletiQ No. 28 issued ia 1912 by the I’usa 
Institute wiU serve as a goo I gmle bat 1 may ns well tell the reider 
th it the Babul tree can be inocoUtei with mother*lac from the Bor 
tree. I have aone it euccesbfuUy is the Poona Llstrict. My results 
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have been pnbH«he3. The Dolletin on Pajje 20 recommends Bibnl 
brool-loc for B^bnJ trees. I ba^e Onae this also ^Uh SQccess. My 
pjper on I/ic C’nitiTation has boon pabU-hol by the Itnlustrhl Cofl* 
ference last year In “the fJommcrcrtI Gmdo to the Forest Economic 
Pfoda'’ts of India” Inc is raeniionctl as no ammil product of itu|)ortance 
and pages ! 52 and 133 shonM Ia> rc.i'l Ly cver^, oho iatcrcsted ia the 
Irtc iadastry Very uselnl in(«>rm‘{iou about the Babul tree la givea 
on Jiagea U , 1 2 of the above book. It WiU show what a vast field there 
la for lucrGa^tn^ tho lac luduatry. Mr. Stebbiog’a Mooogriph oii Lac 
insects, Sir George IV nt''8 I>ac and I^c iijdu.tries, PnmDsiugb’s note 
oa the maiiufictiiro ot Lxe audOhemjatry of Iftc, as also the aevetal 
articles m the In/liau Tndo Journal may nsetnUy U 3 read for an advnnc- 
ctj study of the pubject. 

1 would farther add to the list of |^>osstblc «ottage industries the 
coltmtiou of the Sfun^ada out ( Trapa btsp%nOi,a ) and Animtto. For 
information on these one may refer to Mie Agricnitoml Jotiroul of ludia 
Vol. IV. 

Thopurpa-*ooftbi3 pajicf will boaerved if the descriptioo given 
hereof the Kxbibitioa cfcvtca the e$Ltt m atimulitiag live active in- 
terest of all well-wUhers of India, to wljat js being done by the Salva- 
tion Army, ia dwcovetiog cbauoels for remnucrative iahour, by way o»* 
cottage indnstries, for the eoci ii fegoucr.vtiou ol the lower strata of the 
Society to snpplemeat the efforts of Government in that direction. 



Some Promising Leguminous Crops- 


BY 

H. M. Cbibber, 31. A. 


I T IS well known thHt le^mioons plant* of the type to which the 
pulses anci hadns be/otig haw the power of atilisiag nitrogen of the 
air through the action of the bacteria which form nodules on their roots. 
Snch being the rase the more we are able to grow leguminous crops the 
better for our soils BO far as nitrogen snpply is concerned. Apart from 
this consideration addition of anything to our existing list of crops adds 
to the number of rotation alternatives which is an advantage in itself. 
Of the advantages ot rotation the one in the direction of reducing or 
controlling plant iiesta and diseases calls for farther remarks in connec- 
tion with one of the plants dealt with in this note. It is no secret that 
our ernefforoas plants, which yield vegetables, are perticnlarly liable to 
apbide-attacks. Ouo of them is Brastica eampettrit, variety Rapit 
( turnip) which pryJucca a solid spherical tuber. Of the plants des- 
cribed below, one produces a tnber which might replace the turnip 
in course of time. 

India, as we all know it, exports raw agricultural produce, but 
India also impoitb here uud there the same class of commodity from 
other countiies. One of them is tbe subject of this note. It is the seed 
of a leguminous plant growing in Bast Africa. The seed is called ta 
Bombay market Mosamhi chana. There is no reason why we should 
not grow it locally lo Jniii-i. So far as I am aware of it this is not done 
OQ a commercial scale uptil now. 

I ahall now proceed to deal with the individa-al plants. For 
illustrations, see the plates. They represent plants grown on the Foona 
Agneultiiral College Farm. 

Rachjihizus angulatui , — (Common names Sank* Ain, and Yam* 
bean). It is a climbing plant of moderate eiie. Three leaflets go to 
form each leaf. The middle or odd leaflet has a markedly toothed 
margin in the upper half. The flower stalks are long and erect raising 
the flowers above the general level of the foliage. The flowers are 
formed in feetoons or in drawa-oat.chiaters. They a le of a beautifhl 
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violet-blue colour. The j>od3 that succeed the Hou-era are sis to nine 
inches long. Ther are s-traight and flat, «ith slight deprei-^tons 
between the seed«. There are to each poi eight to twelve seed*; thev .are 
flat, square at the end*, aud hght brown. The economic or usefal 
part of the plant ra th*^ root. This is formed into a fleshv ma** of 
different shapes. The coinmoue^t >liap3 i* that of a sphere. Other 
forms as'Umed are tho'e of .v cons and a spindle. The sphere is nsnally 
three to three and a h\lf inches in diameter. The other forms mar be 
six inches or so in length. The tubers are smooth, glos-v, and white 
on the out side. The skin i-. fibrous and thi«. It h lined within bv a 
proteid-layer. The flc'h i* quite free from woody fibre*. It is white 
and succulent. The chief co '•titoent- of untntive value are sugar and 
sharch. The tnbers are eaten either raw or cookeil. Tbs plant form* 
a fivonrite crop in parts of ludta which however he out«i le the Bombay 
Presidency. The plant is found to thrive b(>t on a sandy loan. The 
followingncconutofite cnUiVit.ou is tikea froui A'jncuUural Surveys 
iN’o. 2 published by the Bcpvnment of .^gricultore, 

Burma. 

“ The grotuid i' carJnilly harrowed to prolnce a* fine a tilth as 
possible, and the *eeil is sown in the month'* of September— -October. 
Rows .are made by the seven toothed barrow and in the«e rows seed i* 
sown thickly. The distance between the rows is only nboot ten inche«, 
so that all the sjnee under the crop is pnclically occDpje\l by the tnbers 
when they form. Two or three weevlmg* may be given. In Febmary 
and llarcU the tubers are dug up. " 

r<wjufrcio euifereom. (Common uam^s Mozambique beans, 
Mo-amli chana) — as the scientific name of this plant implie*, its 
important or n*efnl part is developed uodergronud. But thi-. time it is 
not the root but the fruit or iml that b formed below ground aud is 
collected for humaa consumptioQ. The j>ols are rounded and oue 
seeded. Though formed underground a* ia the groundnut, they lie 
very superficially. The crop is not a substitute for the groand-unt ; 
for, oil which is the principal proiluct of the lutter is present in only 
small quantities in the former. It is likely to form a very good snpple- 
menttotbepeas. In Mauritin* the leaves are farther uulised to feed 
stock. The crop is also q«eit in the same i-.hcd .a* a green maanre. 
The plants form rojettes about sis to twelve inches high. 

The following table pves on .analysts of the beaus done by 
Br. Harold H. Mann, Agricultural Chemist to tie Borahry Government 

with figures for lentil («7#!/r) reproduced for ('omparisou: 

C 
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Constituenta of dry 
seed. 

Uozambique beaa. 

Lentil. 

Hoistare 

2*6r» 

12*05 

Ash ... ... ... 

3'55 

2 GO 

Cellaloae 

4*25 

3*67 

Fats ... ... 

7‘35 

0*60 

Sugar aod starch 

63*15 

68-05 

Atbuiainotds 

10*05 * 

22-03 




( Sanl'Alu ) 

( Later 5tase ; tuber Iull> formed ). 



The Determination of Ripeness In cane. 

»T 

G. R. MabBjan> B. Ag., 

Manjri Farm. 


f NEof the greatest causes of inferiority in the gul ot jaggery 
produced from sugar-c-ioe is the npeno^s or ovcr-ripeuess of the 
cane. There is a point when cane revches its meximom percentage of 
cano sugar. Up to this stage, and after this stage the proportion of 
nomcrystaUUable sngars is gre iter, aotl Ueuce the product made from 
the juice is not so good as at precisely the right moment. To ascertaiu 
when this moment has been reached i' a matter, therefore, of great 
’im|iortance,— and though no completely satisfactory method has yet 
been devised, yet there are certain lucvus which we have employed at 
the Manjri Farm which gi/e us a better command over the whole opera- 
tion of cane cuttiog and gul making than we could havo otherwise. 

So far as this part of India is concerned, canes can be rosghly 
classified into two groaps,~thick nod thin. The thick varieties in 
India usually ripen in eleven to twelve months, while the thin ones 
take only ten months or even less. In the Deccan, the chief variety 
grown is pundla, aud next comes Labtrga (striped cane), while 
thin varieties, viz. taansia and samabiUe are preferred in tracts where 
less irrigation water is available. The usual time of planting cane in 
the Deccan commences from the end of December and lasts to the 
middle of April. Cane sown io December is ripe for harvesting in the 
following Novernber, and so on. 

The main point to be considered in sugat'cane is to obtain the 
maximum pcrcentago of sucrose aud less of glucose. The average 
analysis oj juice in ripepaK<ii«caDO 6«chas we grow at Manjri, is as 
follows;—* 


Brix Reading 

Sucrose 

Glucose 

Ptber impurities. 


... 20 ' 003 « 
...^ 17*5056 
... 0*75yo 

... i-76y5 
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The total ^oIId^ in the cane increase gradually reachbg a 
Tnaiimiira of twenty pet cent »i pnndia when about twelve months old. 
Thereafter it declines. Knowing tins we can ascertain with a fair 
approach to accuracy whether the cane u npj or not, for gul making by 
a •>implo cleterminition oftotal sollda. Ah it has been proved that 
the ripe Etige lasts for only » week or thereabouts after which tbe 
jjlucose valuf* locrex'es and that of BQcnwe dccrcisos, it is very essential 
to know tbe ripe st iga in c me, and the chief object of thU article is to 
indicate a cheap and fairlj t.atu&ctQry methol of determining this 
ripeness. 

I will first briefly sunjiniri'e the methods in vogue among the 
cultivators — 

] . Colout oj leacei : — •This becomes yellow .ind the whole field 
has a yellow appearance from a distance. This, however, does not 
always indicate npene',? as, sometimes, in less manured aad light soils, 
the leaves may turn yellow earlier. • 

2. Ceaatiifn of yroier/..— As the cane rijicus, the growth U 

checked and the shoot either docs not grow or grows very elowly. The 
cultivators’ term for this cessition is ta<lhe jutane ), IVe can- 

not definitely tell by this, at what time the caae contains the highest 
percentage of total solids. 

3. Deepening of colour 0 / the cane aktn — In some varieties, tbe 
ripeness may be judged by this test bat it docs not hold good in case of 
putifha which 18 always jellowsh green. 

4. Buahing 6/ihe caneat the nodes . — Tbe caae is held at both 
en li aud bent. If it snaps soddcniy at the nodes when a jerk is given, 
it IS taken to he ripe. 

5. SiLcetness - — As the cane rijicns, tlie feogat percentage iacteases 
and it tastes sweeter bat no definite stage can thns be ascertained. 

fl. Detelopmeni of the eye bttds . — By the cessation of tbe growth 
of tbe leading shoot at the time of ripening the eje buds natarally 
dev elope. Bat in some cases as, for example, when tbe cane b lodged 
we see the development earlier, 

7 . Sound of the cane , — ^Tbe ripe cane jpves a metallic sound when 
struck bat this can be experience*! even in raw canes exposed to eon^ 
light. 
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8. SpurlJmj ojmifar cryaU/h . — If ripe cane be cut obhqaclj and 
pceu ngiinsl light, orj'.t.'ila of angar apjwar to sparkle, lint this too is 
minor te^t. 

0. Obtninipy the majcttnum ytnnlify of in other 

wofilji detemijuujg the totil in the jmce Tin* is done by a vet 
wasteful and lalwrions p^>cetl^ W hen the cancN are over ten month 
old, some of them are cru-*he«l ui I if tUej gi^e a rertim quantity of g}tl 
per unit pan, the cauc' are ju-igti to bo ripe, Jt* not, the t-OoUe'* rau'^t bo 
lil'ini'sed and tlie work stoppe«l 

The abo'.e are tots cmplM%cd bj ev[»efieHO<}l rolfivator*, .ami non© 
appear, from tUcir description, 'at itffu'torv riu-lidteat is no doubt 

a sure one but the process i>, i-* I bwe and, >ri«ttfful Tow.irds Sbobi* 
par, trbew tba gang cowiKt* ot more t.h «i t Jurti me», the owner snlfers 
beurily if be finds the c.inc otiripe. method simiUrto the last one 
but jaSnjtely simpler and less (*.tl> is to hud tbo amount of total tolM* 
iu the juice. 

For this, the western * ultisators iinl tlic sugar mmiiifictarcra use a 
kind of hydrometer. Of the muiy varieties of this ir.sttoment, BaUlos 
or Btii saccliafenvetcr Is the bsst and m gouenl a«e. It tells directly 
the pCfcentige of sticroso ui tlie jiu« e The mstrinncut js graduated on 
a sugar basis, that is, 10 Brix or niUms is indieited when the 
hjdromcter IS iramarsed m i 10 solution of sogir. U i-, made of 
gh'iS acd Im the shsjw hiowa in the atoompiimog figure, IVieo 
immersed iu n Uqatd, tho hydrometer will Muk to a cerUin iioint 
depending oq the deosity oi the liquid i the iwiut where tbo level of tho 
licjuid cuts the stem of the inatrumcnt gives ou the scale the density of 
tho liquid. Owing to capilUnty, the liquid ris-es .is much as 1 inch up 
tb© fttem. Tbo reading mn-t therefore bo taboo at the lower level. 

The instrcuicnt is srt at 17. hOC*. and hence corrections haw tc 
be made for tho re iding if the temperature of tbo juice is above or 
below this stiudird, according to the tibles supplied by the maker of 
the instrument. Seme iustrameiiU ba ire the Iherraoiaeter fixed wi'tm 
with the figures for cometioa mentioacd. For orfinary pazposea, 
these corrections are negligible. 

The method of ming the rnstrumeut is ns follows:— About half 
a dezea canes are taken from tbo field and cniabed. The juioo is filtered 
through a cloth, poured into nghss \es«el,— the hydrometer iinmewjon 
tnbij— specially made for the purjKhrts, and allowed to 
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tninates so that all air bobbles maf rise fo the soriace. The tobe j'a 
filled up to neat the brim and whea the leading is taken there should 
be no bubbles adhering to the stem* 

The whole apparatos if obtaloed from any chemist io Bomba/ 
woold cost not more than ten ropees. The sacebaremeter with the 
thennoraeter sefcin, costs Us. 6/- and the glass tube 12" xl" about 
Us. 2/-, Thus s Email ioital ootla/ wotild Ears the caltirator the 
immense trouble which his present awkward methods eotatl and free 
him al<o from guessing more or loss the ripeaess of his canes. 



tfotes oa the Cottons of Khandfish, 

BT 

K. D. Ku!faarni> 

Cotton Superrisor^ yorthem Dtvitiont Bombay. 


( In some fomier nambera of this magazine the antbor of the 
present articb aapplied some very iatereatiog and raloable notes 
on the cottons of Qajarat. He has now been kind enoogh to sopoly 
simuar notes on the cottons of Kbandesb, m the form of notes on hU 
own tours in that district.— •£</. ) 


Fcicfi^a Tahia^—Tbo hrst nllage I Tisited jd this part of Khan- 
deah was Pimpalgaoa Badrak, a place noted for cotton and considered 
to have ao exceptionall; good soil for cotton. 

I saw there pure h. H. being growai in eercral fields, the parity 
bemgasmachas80?«th9jeIlorfloweraadK.R. C. type hiiU in 
The ooajysia of the plants made on the sport 


S- n. C. Yellow flower. Amerifan, 

SO 3 5 0 

After inquiry I learnt that this parity waaaeqaired by some fifteen 
cultiraton by selecting the bolls which opened first, which naturally 
were of N, R.^ Jbat cotton being the earl lest one to flower. 

Tliis selection lias been conlinaed bjr these people for tbe last are 
jeara and the B»mng percentage resnltis also good, being aa much 
th. a ^ “• '>>' <*«? soil £i 

ThetSr their seed cotton, 

ihe jield peracteis 3501bs. 

to ''‘-"’‘I? tiro plaoea irere hnoiru 

deep bW sroSratf ‘ WFreentage ia doe to the 

ootof the wlotta b/ the people 

cotton nre* Kawnfi i.„J 
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The ginning of these villages is 37 ^ while the evCra price paid to 
the villagers over Pachora cotton is eight annas per Maond ( J84 lbs. ) 
more 

Rercntly m these villages eome ten persons have been taking 
special care to pick the early and well Oi*ened bolls and their ginning 
percentage ia a good season is as mneh as 37.5. As at Pimpalgaon 
Bndfuk the eelecticm mil m the cni lc»d to Jf. 11 . type almost pare. 

Parsing on to Nagardevla Tillage 1 fonml that the land i» red m 
colour up to UagirdeN la from the station a distance of three miles, while 
farther up it improves slightly in colour, kccomiag a light black soil. 

Here the pro]tortioa of yellow flowers ii 30 jo the best samples 
and the general crop has 40 {4 of yellow flowers, while the projiortlon 
ofN 11. and N U. C is almost American plants are 

rarely visible in the fields- The yield, per .icte is 250 lbs. The 
ginning isas low as 3t 54 on account of the high mivtare of yellow 
flowers though from the mill owners’ ixrint of view this cotton will spin 
“ twenties” when the cotton North Khatdesh can only spin “ twelves” 
and hence this place is coaiiderel by some as a specially good locality 
for cotton 

Hero the soil is eighteen inches to three feet deep, below which 
there is the yellow earth or murtim, and at a depth of twenty to twenty 
fire feet there is trap rock and water is osiieliy foond. 

The rotation here is cotton and IHjri but within the last few years 
cotton after cotton is being taken on account of the high price of the 
produce. 

From Pachora to Lahore the landislight black soil, except in the 
middle hilly portion and near Pachora eastwards, where it u red in 
colour. 

Bound about Lahore the land is black and the soil four feet deep, 
below which there is the yellow earth and after twenty feet again there 
is the trap. Tlie water level here is twenty five feet deep, or more. 
The proportion of yellow flowers in the generil crop U nearly 30 
while the proportion of N. and B.N, 11. C. is 63 56 and 14 y4 re- 
spectively, the American being only 1 $4 or less. 

The ginning percentage is 35 “/o ®ad the yield per acre is 400 1 bs. 

People here do not select tbeir own seed but the merchants take 
out tiie ftwt picking of some good crop and gin it separately and sell the 
seed to the cultivators. The Totarion observed here is cotton and_?oiDur 
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bv\t thef ^rfr tnfeiB" cottoo after coitoa 0r tbc«?« fears bf 

auii tQ'iBaring tbe 6eWs*wbt1e lomr is fcikco then oolf ouCfi> 

CAopila Taiv^it,—Tho u<«»l for good cottoa io tbts Tubilrt 

Rte two in tb® Cbftpanli cifcl® aad four la th« Maogral circls, thongh 
the frhole Ihiaka oa ai'tfoaat of its deep cotton soil aa't pickttsg of good 
bolls for se&l pnrpwfts b' Mch vnilti^^tor is coandered the twst for eewl 
intiic'wfaoleofj^iuide^b. Cot these rillages that are sjwciaUr uoted 
bare got taaoT Qo^w cuUn \toTs amt their method of good cnltivatioa, 
rotatiou, thioniog aa<l speemg, fcss cao'®-! ct)c«iilerable jmprovemeat in 
the fieWi and ginniog pereeuMge of ih-* local cott»Mi which baa got 00 
whit® floiTOf the rest beiag relloiTv 

Chtpartii nnri AialMt —AkolkbecU has got &>» 7, of ft. tmd 
10 V,oPJf. U. C. white the Ameftcw plant t« onir visible here and 
there. 

Tba giuniug perceutige mil be al>oat 3 <j* 5 Cliapnrdi has got 
<0 Va of X. 11. ami 20 7- Amsrican pbnts are 1 

to 2 J* in several fields. Ibe ^noiog percentage wiU be aboot ?0. lo 
tbea® two places Iba field is 500 lbs. j»»r.acre. 

In tlie'C two pUc®5 the I iod is about eigbteea inches to three feet 
deep, below which there w yellonr earth mtied with snwU plet’W oi 
llornaaod further dawn ilnnwnagnm. 

In the Moagral circle the voil is deeper saf three to six feet and 
ploughing, mannriug, rotation aud tbinniogare 'serr carefallr obserred 
hr the Gtyar cnltiontors. TboNC plvce^aroftf-io Eoteit for higher gin* 
niog and field, the arenge yield being 450 ll«. with a ginning of 36 
per cent. 

Here the raistnre of yellow flower is 10 'V® u* tbc whioe crop while 
dot of the 90o\o Tcmaining the iv. R. t>p® « aeatly SO o\o, X R. C. So,V) 
and American 2°/^. The rotation followed is cotton followed by jVcmr 
mixed with U(ii<i acd socnetimes. wheat or graoi or iin*ecd ’As a Ilabi 
crop. Besides if cotton after cottou be taken BoiaeUaeo for the higher 
mine of the crop, tney pat safBcient manors to iroprore the land. 

So, coltivatioa, inaaoro and selection of enriy well opened bolls for 
seed which are mOatif of 2?. il. keep the sw»i moch purer and better in 
yield sad gicaiagthroagbont this TUnki than in oio^t other places. 
lotbiacinrlobolowthedeepWacksoflofthweto ats feet, there U a 
mmnia hyw of six feet mixed with yeftow earth while below that there 
lA only momm. The water lere! is nearly fifty to sixty feet dwp. 
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Jn tins Taluka as we go nearer the Tajiti rner, the ’and impmes in 
deepUiekcobar, hnt the banks of the river.halfa alle on each aide 
are lofmed of allavial "Mill mixed with small pieces of pebbles and kaa* 
kar» and the water level also sints to seveoty-fivo feet or more. The 
quality of the fibre of the cotton in this filuks is in tio way superior to 
oiJinary Kbandesh cotton so fat as length of staple and feel is conceroed^ 
bat the higher rate of seel cotton is due to the higher ginning per* 
centage dae to the higher percentage of while flowered plants The 
seed merchants generally buy the best lot of high percentage in the 
market and then sell the seeil to the culUvatots alter ginaing the seed 
cotton separately la the Ohopd» gins. Some big cultivators of some 
Tillages get their best lot of the first pirfciug ginuel separately and 
supply tbs seed to their own villagers after keeping sulfiaent for their 
own nse. 

Among the people here tt is pmibleto find men who will grow pure 
N. R. seed, wil! gin the seed cotton separately and will supply a whole 
Village with one aarjety. 

Id thw Taluka people noderstaad the iroportance of ^election while 
the soil also is of good depth and colour, and the rdtafall satUfactory. 

Chopdr.— Round about CbopU the land Is very light in colour for 
ft mile while afterwards it improves nutil there are fields of good deep 
black soil. 

^ The proportion of white flowers is the 'same here as the Mangru 
circle while the ginning percentage b nearly 35.5 and yield 350 lbs. 
per ftfie. 


The rotation observed here is the same as the hlnDgrnl circle 
but wheat and gram are taken rarely here, only when late rains 
occur, as the soil is lighter than in that circle. 


Rater Talu/iat — In this Taloka the place visited was Savda where 
the soil is SIX feet deep, below which there is the yellow earth mixed 
with pieces of mtimm. 


No kind of selection in cotlon is observed by the cnltivators bere» 
as among the people of Chopda and Urns the proportion of white flowers 
and the ginning percentage here are less than that of Chopda. 


The proportion of N. R. and N. R, C- is equal, abont 45 ^ of each, 
the proportion of yellow flowers is 18 o\o while the American plants are 
2o\|3. ^ 
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On ftcconnl of the laglicr proportion of yellow llowercil phnt-i the 
ginning percentoge hero h low, niiont while the yieUI, per aero h 
^OO 1 Im. or aowetimes Jess in lighter «oiU. 

Hero lift great fieW fi>r lutroilticing |mro Jf. U. nni! the }>igher 
ginning nn»l licttcr yiehl wb«h it gnei will Ikj mneh appreciated hy the 
cnltivatow. 

The rotation h the name n>i th»t of Choiida, cottoa and lomr nnd 
is being disregarded wnuhrly. 

fJiui/iicnl Tfilu/.a - The luid 'M IthuHnwiI M dcop blfti'fe sir 
feet or more m depth IjcIow whi< U iliero h m^ht jellow earth mix- 

cdwithmnrum mtd kaotar hii<{ h lnw ir mnnuti imkI then thetrap. Thoro 
«fc, however, ptlcheiol light y-llow ».»il nutihle forgirili'neuUiva- 
ti'orj, ic whtrli there H no trip lwhiw\Vith!« tho reirh of onlimry dig- 

Ilcfe the mixture of yellow d iwors m Mio rotion crop h 20 to 25 o\o 
11. uenrly hi u\o, M. II. lo c)\ • mid Vmerican 2 o\o. 

On ncroniit of gofflUoil anl tho lughir percent igo of .V, R,, the 
pinring of thu looulity won? I hare l♦t•eh gooil h .t the greater proportion 
of Ihc yellow flowered pinnta liiH dimimdiol tlio gitiiiiog percentage. 
This only ftrftnil>* alKMit 3.5*.’» ov> hut the yiehl {leracrois luO Hu. 

This gool yield and tolerably g'lo? gMinmg pen-entngo is better 
than might ho expcitial tl.ongli n>» -tdcction of reed ii lacing oliserred hy 
tlio caltivators. Still thero arc <omi> lug uiltivatOM wlto pick their 
*ecd cotton for scdl purpHos but the onlinary people bny 
their seed from tba Rlirwari morclnots who do not give 
special altcntlon to litgher ginning or batter yi«il<l nor oiTcr any hotter 
price fop seed cotton of IjcUer ginning percentage. 

r«icof Tafii/.a.— Mncboflbola-nd m tho Yawal Taluka is of Ughter 
eoloor, though the eastern portion h deep black. 

The phcovis.tcdwaaSikhili, whero tho upper earth Is tbreo feet 
in depth of light grey colour mmlly mixe I with kiiiikir aud below there 
i* the yellow c vrth raised with kimkar and pieces of raurnm. Tlio 
water ia nearly forty feet below tho aurf ico- 

Xlere tho projwrtiou of yellow flowercs m 20?»whtlo K. R. and 
It. C. are GO and 205® respectively. Amencnn liemg less than l?o. 
Tho ginning porceatvgo is only 35 while th« yield nlso per acre is 
moderate 200 to 250 lbs. 
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Tlicre is uo of sdectuiw well opened bolls here for seed por* 
poses bat the seed marehanU talce the seed of the first picking for sell- 
log to the cnlUvators* 

Hero the rotntioo is the »ame as Cbopda Tnliika and xs changed 
similarly according to seasons. 

Jalgaon Tatula. — Dhmaagaoii. The land round about Jalgaon 
IS light and rather pallish bnt from Asoila — two miles from Jalgaon — 
npto Dhamaogaon on tbo Tapti tirer tt U deep black, yarjiag la depth 
from three feet QpwarJs, below which there is yellow earth mixed 
with knnkir. 

The water level as we no neater to the Tapti river isdeeper and deep- 
er and at Bbamaugaon it is nearly one hundred and twenty feet. The 
proportion of yellow flowers to cotton In this tract is from 15 to 20?6 and 
American 2 94 whUeN. U.C. ace 45 and 35 ?4 respectively. The 
ginoiog percentage is 35 to 35*5 while the yield is 400 lbs. per acre. 

The telecUou U done by some people by getting cotton of the first 
two p.ckiags ginned eeparatcly while the rest buy their see<l from the 
seed msrebants without any selection. 

The rotation followed here is collODaudycioar like that of Cbojida 
but in deep soils some people are taklug two crops iu a year when there 
«e Uihi rains as this year. Thus grata and wheat are sown this year 
iftct Vdid, Mug and groundonl, and even after cotton in some fields. 



A Cotton and Groundnut Mixture. 

[ Trftntl&ted from tke Broacb Slitra from t!io Aiticlo 
by !^tr. Obimanlftl nardotam ]. 


cropping is not ft n«w practice m tlic Broach district. It 
has been carrie*! oat for very msoy years. Cotton is, fbr 
c:(aniplo, comrooDly grown mixed with nee. The object of each & 
mixtare is to provide a fntare protection to cotton against heavy rains, 
tiice requires a large .amoiuit of w\ter uid «o tafecs np all tlie excess of 
water and «mtihlo water ctmdition'* for boUi the crop-* arc maintained. 

A second roixture of cotton a«icl ii<r la aUo roramou but hare both 
the crops are equally deep rooted nml therefore both take nounshroant 
from tlio sub-sarfacc eod. Tberefo'o v second crop of cotton ta the 
sucrcediog jear may not lo expected to jield as roach as cotton grown 
after gronedaut. 

Adeantftges o/<t collonand gr&’inifnaf mirtarei— 

If Power of groonduot lo grow on large ne well as on small 
raiofall j— 



2. =: Groomluat. 

Jf we grow cothm and groundnut ns ahown in the accompanying 
drawing groundnnt bakes np the exeCiS of moistaro as has been foQud to 
be the case dnring tho present year. 

In spite of the heavy rainfall of thi} year(al)crat fifty*two inches ) 
the grouodant crop is a very fall one ( IG annas ) and the coftoq is 
doing well. 
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Not only does it sa'^tain the heavy rua&U bat also does well in 

scanty raiafjjl as that oflastye»r( 1911) aboat fourteen inches as it 
yielded as s sole crop sis Loadred and forty pounds per bigba ( 23 
pounds* in tbe Broach district ). 

2 It allows continuous cotton growiag: — Genenlly cotton i’’ 
followed hjjoiccr which feeds on the surface emi. The suh^urface soil 
on which the cotton has fed the previous year thus gets a rest for a 
year. But if we grow cotton and grouudnnt as shown above the whole 
field IS divided into 2 parts, one nnder cotton and the other ander 
groundnnt every year, cotton following the groundnut is alternate years 
andciMceriJt. Thus cotton can be grown every year withoat any bad 
effect on the fertility of the aoil. 

3. Its power of increasing Nitrogen in the soil:— The ordinary 
practice of growingjoiMr in rotation with cotton does not add any 
manonal ingredient in the soil bnt only keeps up the fertility by osiag 
conruhment from different parts of the soil in different years. But the 
crop of gfoandnut affects the soU in «jaite a different and beneficial way. 
If we Qproot any young plant of croaodoct and examine it we fiod 
small noiules on roots which harbour bicteria which takes op nitrogen 
from the air and aid to the stnl. Thus the soil coder gronndont is 
manured natmally and this baa a very good effect on cotton in the 
tuccesiing year. 

Simnarly inn^, cal, peas, ehota, muj and mttalki add nitrogen in- 
to the soil and cottoa after iany always yields better. This fact is well 
known to the fanners of the Broach district. 

Kirdiof gro-indml tuttnile. — ^Tbere are many kinds of gronndont. 
Spanish peanut and small Japan grow in the Broach district on rains 
only Without any irrigation, and ripen reiy early. They give ei^htr 
per cent seed in the harrcstcd crop. 

S5il.— These kinds can be grown on Gonirfa Begar and medinm 
black soils mixed with cotton. They grow be*t on fesar land. 

Jfh'Ao<f(y^«inc{iy.-~The land is prepared in summer as usual and 
scan after the first rain with cotton and groundnnt. Take about 


A »Ucd»rd acre u equi to forty yutXos. 



A, O&TTOU A3«> GsOVSDSll’t ItlXTORB. 


126a 

fiftwa poaodsofuuliiHkftlpoJsofgionndoiJtaftilA&WAS sacb tl>«>agh 
wider tnbe-< of tin on tho dnll, to stve the cost of btisking. Soma sow 
PottoQiis nsa'U bya twocoaltcrcd drill and grraotlmit by athraeconUered 
(Irdlinsnehawnydiat three rows of ^oodaot shonH occupy tbe 
some space as two rows of lalltm leavioi; betwecu cotton ond gronodnut 
strips aiifficieat spiee to allow the haccow to work. 

After gerniio\tioo of tUa gcounilnat it sUwild ba thiaced to six 
iuebes between tUe phots m a row. There Is no Rdvnotage in tUinniog 
more as the yieM decreases. 

Weediog ahoold Ite done as soon <w poasibie, and then tlia crop 
shooM beiutercuhiirel with the “planet jnaior’* baedboe, tct with 
teetb. This looactts the soil aud helps coot growth of tbs grouoiloat» 
Ooft rata caQ tlm-> iuteTculti\alo two bighw in a day. This iotercoUare 
Hnd weeding sbtiaid bs done till Sovrenog begins after which no iotere 
cuUare sbowld Iwdoue m groaodont, bnt the lind between the rows of 
votloa and thcif Sides sboald be often hoed. The looaemng of soil on 
the sides helps (ho [wl ibcnutioa and mcroasM the yiaM ofgwuadoot. 

rhcgfoon<lm\t sown to Jane )i4 rti-ody ia (be middle of 

October ( Aj/ic/rt). Wb«o the piaots get yeliow 00 a plant shoold bo 
Hpfooted and seea whether all the rods are foil. If so the plants should 
be uprooted carefttily with the toots. Thasallor nearly all the pods 
will came out. The phots should then be rfr/rrf ia the thresbiag yard 
by orraogiQg them ia a lioe with the roots on one side. The pods can 
be sepamlod fay ahakiag when well dried. 

ilcW. — ^Xho gronoduQt yields 10 a mixture abont twelve local 
loaoDds that iS fosay 4S0 Ibi. perlMgha aod the haulm weigh abof 
twelve to fifteen local mnoDils that U to say 4S0 to COO Ite. The pods 
sell at the nte of Its. 5J.8/- per 40 lbs, and the Laulra at the rale of 
He, 3 per 4i) 3l». The pneo (or the haniru is the same as that 
obtaioed for the baalras of Lang, tva they are etjuaUy autritides. 

The land should be harrowed after the gronndnut is batvesied. 
Then the cotton gets better miation, light and Bpaco and yields ahoat 
fear to fire local fflaoQds that is (osar Kioto 200 lbs. per faigha, and 

this sells at aboot Ka. 5/- per 40 Iba. 

Both the crop* hriag a return of about Rs. 65 per Ingb.i. Tbia 
oattara is futly ronsUat year by year. The introduction of the gwuad- 

aatcjhtare remotes the necessity of freqaent fallow, and scKwr need 

hot be used as a nitatioa crop. 
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If 170 maauro groundont with sheep manare at tho rate of five 
loads per bigha it yields far better. lo goradu land there is danger of 
white ants attaching the groundnut, and BO, in the monsoon, the field 
*hould be manured with four local mannds tint is 160 lbs. of castor 
cahe pet htgha when it is raining. 

this mixed crop has been sown for tnal in Tham, iu tbs Uroach 
District, and has been found fully successful. 

yie?<i oj the mixed cropper hig}ta. 

Seed Cotton. 160 lbs. 113. 20 0 0 

Groundnut... 400lbs. Ds. 15 0 tt 

Haulms ... 400 lbs. Its. 20 0 0 

Total Its. 55 0 0 

lAst ) ear Patel Nathabbai Bapubbai of Chlgaspara in the Broach 
District sowed groundnut alone which was barrestsd under the superyi- 
Bioa of Mr. Bimbhai D . PatU , D. Ag. in tho bright half of . I shin. The 
yield was twentyseven local maunds, i. e. 1080 II3. per high. 



Studios in Vegetable Gland Tissuos.—t. 
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R. BeoIe> 


( 1 ) Jntreduction : — 

GliiQils of vjifioaa kinii^ arc rooitd on mnny plants. Their fnactioQ 
maj coiiaist of either ^fc^ction or excntion. Aiyionf; plants of llio 
oriler Enjihorbtaccae tra fitri large cxtemal glands or »i'*ctarlcs. In this 
and other orders we fidit hUo nnadlcr ones abont the roat fnoction of 
»hirh little w known, A Rtinlj of these hitter h to ho msdo in tho 
iQllowing articles. SmU smiUcr ghads may Ov-'ciir ftt the biso of tli8 
petiole and nro generally fonod in pnifs They are nlso fonnd “ repliciog 
atipniea ntid in Mjnir cases they snrmonnt them, tho*e atipnUs being in 
this fijse lariDinto and fihmcntons. In other chcs they are fonnd nt the 
baaa of tho lamina, somclimw occnrring oo it sped il Jobe of ilie latter. 
Occasioaaiiy they uro slurieil higher op oa the laminv tiro or more of 
them being present on the lower .side of the loif 5 they nro nrely met 
with on the upper side, Ihj 6 fre-iHCDtly occur 00 the leif tcelb. They 
may he eitlicr tiessile or atalkcl. The aecrrtioa of these glaotla ia 
often coa»idcrabla acid Insting •, in eome cases, however, the glands are 
only functional dariog thee irly of tho organs in which they 
occur** (SoletCilor’e SvaleniiUo Anatomy »>f tUo DicotyUJous 

mil). 

The main reason for eximining tho mternal rtructnro of the 
following glaml s was m see if it w in miy way sirailar. 

ThU may show if their faoctwna also are aiike. 

. Among the hfamtura coiuatte-l on the anh]oct are Sotwedcr’e 
"Syatemntic Anatomy of tlie Dicotylelons ” ( Boo lie and Fitsch) 
Vol. 11 and ** riant Anatomy ” by Stereos. 

The folbwjog extract from the former may be liuotel i— 

“ The anatomical atTnctnrc of tUe-e large gkmji has hitherto Uon 
little investigated 5 the chief work w Hint of Frombling on the croto- 
naccae. The anthoi classifies the glouils as pitelliform and momlo'f. 
The shape of the pntelUfona glands roealls that of the peritheemm of 
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the Di'comycetes ; the glands lait bo either stalked or sts^Ue. The 
epidermis of the lower arched portion has sclerencbymatoin walls, aud 
the superficial cells of the somewhat raised margm of tbo upper disc- 
shaped portion ha\e a eimilaretmctare. The discoid depressed surfice 
of the ghnd is formed bj an epidermis differentiated like palisade and 
having a sub-cutii ular depO'it of secretation ; beneath this is a second 
layer of palisade cells with thicker walls, followed by spongy tissue 
With cells containing clustered dy^tals and surroanding the termination 
ofaaein The palelliform glands of the upper side of the leaf of 
hUcranda bracteosa Benth, have an analogous structure, but do not 
project ns Lairs. 

“ Jforioi examined the nectaries of Ricinus communis Ij , Crozo- 
phora tinctoria, and Homolantbns popalilblu. A secretary palisade 
liVe ejiidermis is found in this species also **. 

A passage from Steven’s “Plant Analoinj” may also be quoted 

"SsTetary ceils and glands in general.^' 

“ These are three kiuds of glands in regard to their location nod 
form, namely, the superficial type, which, descended from the pro* 
toderm is borne at the outer surface and may rise above it io the fora 
of hairs or scales ; the iotenor globular type consisting of a more or 
less globular group of cells ; and the interior tubular tiiio in the form 
of a tube or canal. Glands bcloogiog to tbe first type commonly known 
as glandular hairs arise by tba tangential division of a protoderm cell 
producing a multicellnlar hair, tbe np’cal cell of which enlarges and 
becomes tbe secreting cell ona group of secreting cells may compose the 
gland at the apea. ITectarjes are usually of protodermal origin and 
their cells arc frequently elongated mdically in the form of papillae. ” 

(2) Ttdmiqvf , — The process employed in ohtaining sections of 
these glands for tnicro3CO|ic exauunatioa is known as the Paraflia 
method. It is tbe most iapi.rtant of all histological methods now in n»<*. 
It consists first of ajl<f jfxtny. Usnally the same reagent--in 
thU case, Chromeacetic Arid — used for both killing and fixing. life 
must be brooght to a suddeu teraunatiou and fixing is necessary to so 
harden the nwterial that th«i varions 'elements may retain their natural 
condition dniing all the proces^ea, which follow. The killing and fixing 
fluids must be taken into the fields, and specimens should be placed 
therein immediately after cutliug. These should not be cut larger 
than J inch enhes. They may beallowei to remain in Chromeacetic 
Acid for 24 hours. 



StUMM 1» YlilETVBLR OLiKD TlSSCri.— I. 

iriTi^jrt^.— Tho iKin" tiohiUou mo't ne\t l>o waahevl oat from t!ip 
ronteml O'* comi»1etely rh j>ov«iW<j. Wttilung khonltl !» done with 
ruiiQing Wdter if jw'^’ihlo. Thn rfijujri'^ from I- to a4 hoars. 

fltiriicmni} nmi ikAyiinitiHg — U *■» Heoe^ary after waahmg^ to 
continiio Imaleumj; u«d to retnovo mitor. Alcohol is H<ed entirely for 
thoso imriwsea. The pre»eiicoof moiNtnre interferea with the infiltCn;* 
t ion of pimllin, heuec the neeessrty for ■dehydrating. Tlio j)rocf5ia 
rrmH bo graduii. The sjwuaen sl.tmUl Ir* throagh the senes of 
alcohol in tho following onlec 

35 Ali-oWl. 4 

3 

Absolute Alcohol for ‘.i I hotiN. Tin* -hcmM l«> clstugcil onco or 
tirico. 

It is 1 ) 0 X 1 aeoo-siry to clear the milend. For this xylol is usM. 
Tho traasfer from (vtcoUol to the cleinog agent shod I nUo l>o gradinl. 
The following h a goo«l wetbol : — 

3 j^orts nleoluta Alcohol ami I p.itt xylol ) 

„ ,, ,, 3 {AtU „ y I to 10 honrs each. 

1 ,, „ „ 3 ports J 

Tho transfer from cleiring ngent to rawlTm fchonhl lo slow. Tho 
most convenient method {< to placo « simoll hhvjk of pimfiio in tho pnro 
clo.mng agent with tha nnterid. Tho ponillo dissolves gradnaUy. 
iSx to ten hoars being osnUly ^u^lic^eat for this i.tep. The material 
ina>t now bo tri»nsfi'rn>l toa pxTAiHo bith for iufiitoration, which Um 
of course already begun. It m now ueecssary to got rid of tho xylol. 
This ii dono by trio-forring the 8|>ccmieus from tho inixtiire of xylol 
A»d pirifTin to melted pxrilUa. Tho lesnpenturo of tho luth should bo 
About i>S® C. Tho t imo mqnirftl for iufiUervUon varies with tho natnro 
of tho tissue and the size of tlio pitce. luihegUada under cousidara- 
tionindUeratiim went oa over Eight, Tim p-iraUm is iwurexl out into a 
w.itch ghss, which hts previously bora snievrel with glycennc to pro* 
vent slickiog. The layer of jnrutlia vhwld Iw just saflicient to cover 
ilm object And shonld be cooled as rapidly as imssible after tho objects 
kave l>een Imbedded. 

The pirafiin contaimog the oi^ect bhould bo cut into a emvenjent 
shapo lite a block, the surface to hscitt being a porfect rectanglo. 
This may now hi fixeloa the rniwotamtiaul a riblwa of sections niRdo. 
A' -wn A« Agoal rvUil-'Cctioi bAs been obUmtxl it tbonld be separated 
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from the rest of the ribbon and floated on a drop of water on a elide 
emeared verp tbioly with '•gg-albcneD, which ie applied to make the 
material adhere. Gentle heatiog-not enffirient to melt the paratno-help-? ' 
to lay the section perfectly flit on tlie elide, which shonld lie left o\er 
Digbt on the top of a heated water bath. 

To remove the paraffln the slide sbooM he put into xylol, which 
ehoald afterwards be rmsed off with absolate and then 80 96 alcohol and 
finally with water. 

For the purposes of thw research etaioing was done with Delafield's 
baetnatoaylin for 10 mmates. This coloured the cell walls blue. 
After stainiDg, the section is nosed in water for 10 minutes, dehydrated 
in SO ^ and al>olnte alcohol aud cleared in zi lot. 

A drop or two of Canada balsam is put on the section, which is 
covered with a co\ er gU«3. 

A label, tellmg the nnmher of the slide and that of the block from 
which the section was cut, as well aa the thickness of the section and the 
staining agent employed is fixed 00 one end of the slide. 


( To becootioned. ) 



AgriciiUural Associations in tho Deccan, 

P\ 

V K Ko0cUnr !♦ Ag., 

Organiser^ the Detvau Agriinltural AiffiK'taltoiit I'ooTti, 


f ill] tttihty of AgncuUrtml .Utocmtioiw if projHjrly worktfil i* uo 
longer n t»ul>jecf of <liHpute. t» Im-i Iwcn over nml nwr Jiilmiltwl 
on ftll thfit tlieru mnxt oxi-.t «n .irgrtnwUioij, n lioly, wliicli would 
►cr\c M ft hifk lictwi-en thf (irtUTtimeiit Agrinilliiml IV|nrtmont, nud 
tho ruUjVfttJUg rhi'^tp^. It h not jutIihj'’* too miu'li to >»y thnt wdhoiU 
tUo ftjd of It H mn»0"<iliUi l«»r tUrt work done hy tbo Apn* 

fultnrtil l)ejartntpiit to linto t\io‘o wolo xprovd nml btMielieml rC'Ulls 
which ftlone oao jn«iii{v its oxistcm o. Tho iiidiMdont memlnsr^ o( the*<0 
n«'ocjnlioii« Leirg well-known men m thoir iicighlKMirhotnl, ntcti of es« 
perlencc in phifticftl every dv> tnllixtiuon. the nnliimr) tnUIvntor wiH 
liiton moro rcailil) lotlii'so tluu to hh> other— expert or ottieml. It m 
necc^eftry, hewevee, tfixt iihUvhUwI mnnlicrs ehonld Wi rk. Ami where 
the oe^ociatloiiu huv« got thep© right M>rt of men, thcir work has het*n 
nnd is going on well, and la Iwmg highly npjirpcnife'l arnl foUowts! ty 
the cultivator^. 

in tho fllnrathi a|mking tmefa of the JhimUvy iVestdeney there are 
altogether twenty nine AgncuUuml Aavoriatione. Ont of these, oeven- 
teen are in the fuo ilWriots of the reiitml Diviaion, 1 1 Poonii, Shifam 
Sliolnjmr, Nasik andAhmcdntigar. 

I hrtJ this year the flpjwrtimtly. O'* orgiiiKof ol tho Deccan Agri* 
cntntal Afsocifttion, of visiting these nssmdntMmi nitiialtd in these fivo 
dialrlctfl, 3 t will he of Intors'st to know tuejr activitivs, and the goac-ral 
agriciiUaral improvement these nro eftlcnhitctl to effect, nml thn Ijonefits 
mnlting therefrom to tho agricuUurnl pnbUc. 

In ftll these fivtuhsiritfU the Ahiiiodnngrr District tops the list in 
I>oint of the mimher ol Talnka Agncnitnral Aaiociations it has. This is 
dno tc the spirit of orgiHasrtiion Unit oxKciljii pome of the gentlemen 
who wore instni'uemai in stttning tfcnt ittoneer agrietjUiiml nnsociuflnn in 
the Bjccatj, I moiH thn Siugtmnff Agncnllnml Aasociation. }'Uh ivns 
the firit ftssocifttioTi in the District ami U»e rest followevl its example. 
This w ftUy line to tlio agridlnml Bhows which usp,l to 1 «> held in rh(< 
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district almost erery year, both at Ahmednagar and jn the Talokas by 
rotation. These shows created a good deal of awakening in agricultnral 
matters, and the people thns came to know the ntility and importance 
of agricultnral associations. In some of the Talnka? Committees of 
inteUigent, and well-to-do caltlTatjOTS and land-holders were formed to 
represent their Talnka at the District shows, and to give their own ex- 
periences of any new crop tried, the advantages from any field improve- 
ments effected, e. p. of Tata pul up. the use ofthe Jumper-bar for deepen- 
ing wells. The^e organisatioos afterwards developed into agricnUnral 
associations. In others these were forinel tlirongh the zeal and interest 
in agticnUural matters on the part of local men. 

At some places these associations were etorted at the instance of the 
central association, which created a good deal of interest in agricnltoral 
matters by meetings and other ways among the local men. In certain 
other places besides the objects of the improvement of agricnlture, the 
organisation was formed for the co-opciutire sale of farm produce. 

In the Satan District, io addition to the regularly formed Agri- 
cuUnralAssocutioas, which aeo in two T&lakas only, in rest of them 
the District Devenue authorities have nmirtated certain intelligent 
cultivators from each Taluka and they are often brought together to 
receive ioformation on agricaltaral matters, and to this organiaation the 
name “ .^gricaltutal Associations ” has been given. 

From the foregoing it will be seen that under whatever cir- 
cumstances, these assoclatioos might have been gluited, their maic 
object consists in the improvemeDt of agricaltare. The work of thesi 
usfeoaationa until recently was limited to obtaining good seed for dis- 
tribution aniODg't its members from the agricultural Department or 
through it and organising of agricaltuni shows in the Tuluka. 

Before dilating upon the practical work these associations are doing 
it will not be out of place to give a few words about the Deccan Agn- 
cnltuial Association, its relation to these smaller aBsociations, the help 
It IS rendering to these in maintsiiuiig tbeir activities and the work it is 
accomplishing in spreading the knowledge of improved methods to the 
dwts cf the cultivators. 

This Deccan Agricultural Assoditioa or the central body at Poona 
with its representative membership aud the strong co-operation ofthe 
experts and officials of the Agricultural Dejsirtment forma a very in- 
flnential and useful body iu the cause of Agricultural improvement. It 
disseminates agricultural knoirIe<lge, fhrongb pipers read at its quarter- 
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ly meetin'js, by meAua of its rural meetings hei<J at places a’miy from 
Pooaa anti by it'4 clo«e tflucli with the local associations. It publishes an 
ilin-rtratci! migaime~-//le which gx>e3 a long way- 

in fiicniahing a long felt want, of nu agricultural publication of its kind 
in Marathi, quite fitted to be a fnent! and coxupanion of every cultivator 
who can read and write. Fumisbed with such useful material the 
Deccan Agncnllural associahon farms the central body for the benefit Of 
the general agricultural public and a stimulatiug agency lor the smallet 
associations. 

Work done ihe smaller cssociattons •. — A number of subjects 
which have been proved to be useful by the AgncuUnral Department, 
and which can be sifely recommended to the cuHivators, and ar^ 
suitable to the particular locality where the Agricultunl Association 
exists are brouglit before the Agncultural AssocnUoo->. The titiUty of 
thoe and the benefits that will be denved from them are then dyenssed 
lu n meeting ol tho Association, and the cultivators gathered after care- 
fully considering if these new methods are profitable to them, some of 
them undertake to carry out these ou tlieir own farms. Same of tho 
eohjects suggested are such as can be followed by any ordinary cnltivotor 
withont any cost to him and which are within his ea^y leach. Sorng 
which require initial expeaditore ate taken op by htra after having heeu 
followed by hvs more well-to-do and eub«{antial neighbour. Thoa at 
each of the Associations one or more of the individual members follow 
one or the other of the improvements suggested. The^e serve og 
demonatratioufl to these cultivators of his neighbonrhoods w!io are more 
sceptical to take to these of their own accord, without seeing them 
actually done or practised, and proved of decided advantage. 

Some of the very useful and simple improvements are. ( i ) Th 
proper preservation ot cattle manure. (3) ihe aelecUon of seed, (d) The 
use of copper sulphate agaiust uroul. (4) The coUivation of early 
m&ttiruig and profitable ibreigu varieties of grouudnots. (5 ) Cnltivatiou 
of good yielding varietiesof cotton and wheat. (6) Green manuring witjj 
Sau ( Tag ) for paddy. 

The proper preservation of cattle manure and especially nrice, 
which though manurially higbly useful is coUresly lost sight of in some 
places. It is not uncommon to find cattle dang carelessly helped oa 
the ground. la this condition the dang gets dried and loses most of its 
taanurial lalae. In this connectiwi the storing of dung in a pit and 
keqnently keeping it wet fay allowiug waate water to drain into it, and 
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the abeorptjon of nrioe in dry efirth by spreading the same on the byr« 
floor and thus preserving the roo^t mloable mannriil ingredient, can be 
followed xvithont any C\tM lO^t. Rth 11106 are very sirai>le inethcjs 
and do not require any "re it oJlUv iu money but what U required i< 
more work on the part of the cnllivators. 

Another simple thing withm the meio^ of every cultivator and 
to which no proper attention la given in some place* is the selection of 
seed while the crop is standing in the fiMd. The importance of seed* 
selection cm not bs oven-rated. There have come out good results from 
the selected seed as compare I with the au'etected seel. There is a 
possibility of developing pafttenUr strains of s*e4 such as early ripen- 
ing, drought rcsi^taut and so ou, b? following the principle of seed 
selectfou every year, fa tltcse days of scjiarity of ratnftll we want 
eirl] matariog and drought re-isiaut varietici. Dnricg my recent tonr 
lu the Ahmcduagir Di'trlct, the imporlauce of seed selection with these 
objects iu view was demonstrated on the etandiug Uajn crop, and some 
of the cultiv atora lu the S lugaronef TUnVi h ive promised to fidlow the 
same. This thing like the former does not retjuire any cost, hot labour 
and the desire to do things on the part of the cnltiiator are the only 
essentials. 

The third thing is the use of copiier »ulphito as a preventive 
against smut (^ani or ) m ;oirar. lu some places smut does 
such an amount of daiuige that a cultivator loses fOmetimes one quarter 
of his crop. I’y spending one anna |ier acre on cop^ter sulphate for 
seei-steepiii" the lo's resulting from the di^eise cm be totally 
preventC'I. 

Hy the cultlvatioD of the early raatnriu" varieties of foreign 
groundnuts, and good yielding varieties of cotton aud wheat, instead of 
the nsuil varieties of tbe«e crops which the cultivator grows, bis income 
per acre is materially increased. 

Other useful subjects and improvementa, hut which require some 
investment 00 the part of the cultivator are, (I) the use of the iron 
plough, (2) the use of irou sagarcaue entsbing mill. (3) the use of 
Poona furnace for preparing gal, (i) the uso of artificial maanres as top 
dressing for sugiitcane. 

The iron plough cost* 11$. 39. The utility of this implement has 
been now proved beyond doubt. The difficulty of its repairs, and the 
tepkdng of parts is no mote now a difficult thing. These ploughs ere 
also being manufactured here by Messrs. Kirlo-kar Brothers in their 
foundry at Kundal Hoad Station (S. M. Ilailway ). lu short all the 
this^ mentioned above can be ibUosred by any cultivator and it has 
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bwQ foant! tijat ereu with tli« little mitul fo-st, Jt always jnys him in 
tha end to do so. 

Besides the koowlelj^ rtf fbf improvei! m.*thoU th^'O ftssociatior.* 
nregiren lafornaatjon on co-opent.ou III hnjiog Ami selling, inform'J- 
t:on about the vernaonlir agncnltnnl scltonU, where agncuUnnl 
eilatsttion is given fo the enltn itor^’ 'Oii'* In {In', way the smaller 
associUions nre^Umn!ucd to work, imi -ome of these are doing very 
good work. It won’t be i*u' ol plu’e To guo au idei of the chief Imes 
of work nndertikeii by 'omf of tlie a-«Mic» wious during the last year. 

In the Suam Di'tn.t the IdiBiimt AiMiaitioii demmisfriteil the 
use of Poona Fnrn i<e for miL»ng./«. nhirh his proiel to ho more 
ptoGtable thm the local iwe. It in-* tJu' 'ear n|i}»t al Ammonium 
Snlphate n> top dre^'^mg h r -ngin'ine m the held oj iv. • oftKe cultiva- 
tors’ to sljow Its elfect ■'lit* h\ M>1> with the ordniiry tre.ited plot, lor 
demoQstntiug tlie use ot topdri-sutg tor sugarcane. It has eag aged a 
trim who goe^ round nnd sUowi the steeping of Jowar, and the working 
of the iron plough. Beside^ tiuMts ludiMthul inenibsra cirry oat ouo 
or more of the tniprovenieuts raenttoned ihore. 

Tiie S,itam l>istnct Agncnltuml AsttKntlou i» gming to sf.irt, 
dufiag the fMn/ hanc't aea-ou, two seM stores for supplying imre seed 
ofthe staple crop to the » nltivators, while the ludiudnil nicrohers 
are following the improvements snitnlde to them. 

The Sangamner Associ itiou »n the Ahmedmgar District is j>opniuris. 
iug IroQ-mots, iron-p!ougli». foreign varieties of gronodDrite Its 
icdiiidni] members Lave t.iken t » the U'O of toj» dressing for sugunvine, 
tha cultivatioD of loreign groundnuts, selection of seed, the levelling 
and hundiag of delds fo prewot wa-^huig and -o on- 

The Jamkhed Talnki As-mcjatiou has roawt.utte<l two gmin-stcres. 

*The Barsi Agricnltnml A--sociatiou m the Sbolapur Di>-triet has 
maintainfel a small decnmistmtion plot for demonstntiug the metlmls 
of dry fiPiDJUg, which latter v* the chief kmrf of firmiog iu the District 
to which this Taluka ftscoriatiou belwiga. 

The Sholapnr Agricnltnral A«50ciat;ioa has purchased some iron 
ploughs and i* {wpnbri^ing them ly thejr free ii<e to the c«ltiv.ators. 

Tho growing of profitnbla new crops, nad the use of iJie iron 
plough, and its iutroductioo amijog the cultivator h is heeu niidcrtakeu 
by almost all the assoctatiowa. 
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A few indivlclnil members from eacb of tbe associations, have 
andertaVen one or more of the improvements mentioned above, which 
serve as eo many demonstrations of improved methcls to tbe neighbour- 
ing cultivators. 

Some of tbe associations are only of very recent growth nud conse- 
quently base not been able to collect swfBcient funds, to carry on 
certain demonstrations independently like the Islatnpiir or Sangaraner 
Assomtions. 

From tbe nliove it will be aeen that in most cases the effortB of the 
associations, and their individual members are joined together to posh 
on agricnltiiral improvements amoogst tbe ctiUivatlng classes. Where 
the associations have no stifUcIeot foods, to hold such public demoDstra* 
tions, the work of the individual members with slight help from tlie 
assocutioa in obtaining good seed for them is also doing a good deal in 
introiaciog new things. 

On the whole it seems that cultivators are moch beoelitcd by soeb 
local institntioDs owing to the geoeral awakening of interest in ngri* 
cultural matters, and the idea eo long held by them that nothing new 
u possible IQ agriculture is gradually (losiung away from their tninds* 
and their views are getting more libml toadopt new things. This lias 
been observed even m email villages. For the proper working of nn 
agricultural association three things are esseotial (I) right sort of men, 
f2) funds and (3) desire to work. 

As regards the first iwiul, well-to-do men. who have got lands and 
who work them themselves are required. Such men can carry on 
on their own fields the improvementa a<lTocated to them. These latter 
when actually seen by the others are taken up by them. 

The secretary of an assoriation should, I think, be a paid man. He 
may be called assistant secretary and be should work under tbe elected 
secretary, who is honorary. It has been olnerved that the secretaries 
of associations are some well-to-do gentlemen or professional men like 
'tlnfldnauVirti'mrve'iIaBir own things to attend to, and are thus unadde 
to pnt their whole lieart and goal into the work of the association. 
Under such circatiitAuccs the sssodstion only remains in name. 

Another thing of inijcrtance m that, each District Agii- 
cnltural Association should have the services of an Agricultural 
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prniinntP, who shoiilil h(*lp tho jkwcibIiohs m their work. Par 

ofthotlmoof f'Hcl) ft j»rrtil»nto will Iw tlitw citg't^'Cil in a<^5<tinj; tho 
Tivliikiv rts^ocmlioiw, nsul pirt mu lia ver\ wolt ntUuoil tii tuuking an 
a^rienUonil fl{irri>v of tl»i pMtriw. n*Wh fweco of work wjIJ M verj' 
for Uio AgrirnUuml iKipartmcnt 

Sccoti'Uy, nnl«« th« at>fK*iuioji hu-* -mmo {iimU j{« work will not 
go on jirojicrly. "omotimo-* Itcfori' n »vft.nii tiling ( winch n tuiottilcd 
to lio foltoweii hy mciulwr^ ) n Actiulty (lemotixtrateil atul its utility 
OT[ilAUiC«l it Will not ho hvknn ii{i won hy an arervgo tnteUigout 
foltivator. To tlo thiH, thoroJofo. a-. «e)l uh to imrcha'O an implement 
of prtiveil Mihio for ifa mtrolnctiou are itsjmroil r.ach iwsorm- 
tioii ehoahl hi»o a x't of Htirh imiih’iiic'tit-v. The m<Ht ireful, rt«*l of 
every day u»i> among i_l) the im» phnigh, (‘v) ehniTtnttor, 

(11) le\cll«r, (1) linml hoo. TiW'O m tllto^t Ua. M5, If ^nfliejent 
tnwliaro av.vihhlo, n rmper, a wtnnower, an I a thresher will fomjdoto 
Iho fth'ivo lut. 

Tlio ftunU reijuifcd for Imying thc-e implomenN cvn lio mivotl [jy 
means of slares amongst tho momlxjta and wolUwisbcrs nf tho ftssocia* 
tion on eO'Opofsitive prmciidos, an I tho implement# let out on lure* 
A hogioniug oa thw prineiplo has hiieu made hy Uio Baswivl AgricnltnmJ 
Aasociation, ( roona District) aud It has purchased two iron.plongha 
with tho fun<U thus mtsnl to begin trith. 

Thinlly, desire oa eho part of tho memliers lo do soaifthin^ in- 
diudiwlly nptrt from th« dcmoii>trAti'«>s by tlio assooiatwu aa a l»ody^ 
is necessary, l^nle^s theso tUroo ttuugs oxist vsry littlo progro^s will bo 
niade, 
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yyilis Society has been fome<l in order thn{ tbo ciiUivators of the 
4^" Mutha Ynlloy, Poona pHtrict— lod more e-»i>ecmlly the cnl- 
tiMvtor^ under the MntU Valley Cinal may by workingon a eo-oiierative 
basis, be able to obtain a «nj>ply of conceutrated roaiuire-* at a cheaper 
nto and of better qailily tbnn b-is licen possible in the ]mt. The idea 
IS tint ihe Society is to jrnrclnse concentrated manures direct from the 

maimfictureiN and from others, ID large rjiianlities nl the time of year 

wlico castor cake, siiftlower, cake, fish and olher matermls are cheapest, 
store wutil required for ti*e with engat*caue and other ctoj«, nod bcU to 
Its members at a rate winch gives a mmiraam of profits co»«i8tent with a 
».ouud husiness po*itioii. TUe society will aUo he able to guaraotea the 
quality of the niateniU which vt sells, ns all niftieriftls will be boaghl 
oa analysis by the Agriculinml Chemist to the Govornment of Uombsy. 

It is nntjcipite<l, on the lrt*isof the prices of jmst years, that At 
least ten percent of the coat of couceutrated mionre will he sored to tha 
menihora of the Society by this means. 

The Society bis beea prowotcil by tbe Deccao /Igncnlifi/sl 
Assocutioii. Itlsfioited with a oipiul of lU. 20,000 in four thoiisatid 
shares of Its. 5/- each. Of the arooudt of the shares only He. l/-will 
be issued at once, the remaiDder forniiog a reserve liability of the 
members. Only memhera of tho Society will lie able to purchase 
manure from it, and every shareholder will ha entitled to ohtiiiii hundred 
rupees worth of manure for each share he bolds. 

The coDsticntiou and bye*Iaw8 of the Society have been approved 
by tha Registrar, Cosipertive Credit SocieGes Bombay Presidency, and its 
accounts will be subject to admit iy Iiijq. The bye-laws and certiS<at<^ 
of registration are on view in the office of the Society, and members 
will bo presnmel to have inspected these, and to accept them. 

Ti»e Society has been fortunate enough to secure as its first directors, 
men of business experience, who are also greatlr interested in the 
development of agriculture in Mntha VaUey. These directors a^c as 
follows : — 
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Sird-xr Xawroji rndiimicc, c t. p. — Cbnxrm’xn. 

Sirdar Uao ftaliadur I*. V Mudlwr. 

lloa’ble Kao Bxhador K U- Uudbole w a , Ji C c. 

Ilon’ble Mr. B. ■> Kaxnit. r \ 

Dr. HaroM U. ^Uun. D So 

K. V. Kiriiiw £i|.. MmjtJbfta 

P. K. Tamlico’waUa H-j., Ivaiu K.»lhlior 

AU txjxplicaljQu-* for eharCN, or for fHrtfHr jaf »rni tton l>e 

Ridres'til to 

tl.e Stsref xrr, 

rosr I.ON1 K.M.nkoR, > 

Djstnot Tooiin. y 



College News and Note s. 

JT piJD<> us to send oat mtb Itis issjje-tlic last for tbo current jetr 
’v a Dumber of farewell^, to many that we have knowo so well lor 
<iie past >e3is. Ami first atuoas diem comca Patroa Lonl 

Sj-denb im wlio is soon to retire and leave India, carryinj; back with him 
a tiMe which he his carued menlorionsly by all the goo! he b .13 done for 
the presidency and mo-it of all, we feel assured, by bis eSbrts to ad%ancc 
agncnlture \V*e, as members of the institation and department which 
it wis lli< E'ccelleiiej’h earnest endearoor to inipro>e and nngnjent, 
keijuatty p*oud of the signal bottouc conferred on him. IVe need not 
cmitnenite the doings of Hu Excellency in this connection. Tmicbiug 
us most De.vrJj, is the College which stands as a memorial of the noble 
intentions of ills Excellency and the Deccan Agricultural Association 
of which His Escelleocy was the President. 

IVe regret that mth oor sincere greetings of joy we are obliged to 
couple a farewell to His ExceUcacy, m view of his appro idling departure 
from among ns, aod while wslung hiir and also Jady Sydcuham-who 
has ever been a sonree of help to him— Godsjieed, we pray that they may 
be spared long to enjoy at bonje their well carneil rest. 

We feel hopeful that Hu Excellency liord Willingdon who is to 
come ns oar nev goreroor wiD ccotiaae the work of lord Spleohnm tor 
agricaltute to a still further stage of dcvclopraeut. His Excellency has 
already erinced a deep concern m the aflhire of the presidency which he 
is ehoTtly to geaern by presiding at the lecture of Mr. Keatinge anj 
Sir r^ee IVarner before the Arts Society m londou, and undoubtedly a 
Warm welcome awaits him on his setl/og fbot oa Indian Shores. 

It makes ns again feel reluctant to express a prospective goodbye 
to the many of onr semor students that are about to finish their course 
at the College, by the end of March ifo doubt we feel it, as College 
days and wuya have made us to intimate with each other. Still wo 
Wish them the best of success m the test before them, from March 10th, 
and after it we should be even glad to hear they are prospering in the 
wide world. 

Xo the F. Ag. and S. Ag. stndenta alsO~both University and special 
We tender our wishes for success and hope that in all the three eia* 
minations some names at least, If not all, will shine ont as beacons xp 
the first class. 
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The Bpedal stnl'Qts are tobavettetr test cornfflcncing in the la-t 
weekof Febnisry. There is a larger nn.njber of candidate^ this year 
for tbe three etammation^. The uliort contsse m«a are also to sabmit 
themselves for the certi6cate examination, at the nme time. There are 
foarfctodeats for the Diploma Eiamination, tvo of whom are from 
C^yloQ, where on their retan* we sLoald beglailtj <co them establishing 
the fime of the College where they hare Bpent, we hope, three most 
useful, instrui'tne and plftvsmt yevrs. 

We leurn that Df. filanuMalso shortly to leave Indu on leave, 
soon after the University examinations. We wouM wuh that before he 
leaves he heirs of very gooil results m the University rKamin itioD'i and 
tiien has a happy holnlay ainl one of satidfiction at hoiae. 

Wfc have the plervsnie of annonnevo'c? n.vTOC4 of the snccessful 
oaadidates for the Ahme<I Mann ftledat Comjietitioo. The meu selected,' 
aeoirdiog to the vonthcwtis and nilea lail down, were liumdir, 

Masini and Knrind for tho B. Ag., S. Ag oudF. Ag. They all 

have onr hearty cor.gratul itions an I wisbea to earn more honours la the 
future by their public spir:tedoe>s. 

Mr. Icamdar w al<o farther to be coogratnlate'i on being awarded 
the Oulabdai Bluidas Scholarship for passing tbe highest in the 
S. Ag. exirairation last year. This U tbe fifbt year of award of the 
flliove -chohp-hip. 

We are pleased aUo to annonoce that another prize is to lie 
aw.irde<i from th« year-called the Bhatt-metaoruJ prize " for the 
etndent that pas-es the B. Ag. Eiamination with the highest nnmber 
ofmarks in Agricnltural Chemistry. The prize to be awarded is a 
medal and is intended to commemorate the memory of the late 
Hr. P. .1. Bh-vtt who was a very saccesafol stndeot of the l^iUege and 
who died in Ktirojej la lOlI, The prize is the resale of funds raised 
by the friea<ls and admirera of the late Mr. Bhatt and caght to be a 
atimnlus to our students of Chemistry to gain distiockioa by strivin" 
hard for it. 

The students of the three classes were taken for a demonstraiiou 
to the Slanjri Farm by Prof. Knight, in January, to study tbe methods 
of cane ymee pte-isiog and the mannfactme of ptif. Prof. Trvan of 
Queensland who ia on a nsit to India to make a etudy of fungus 
diseases in India was also present and gave several practical lessons in 
mycology. He also addressed the students and expressed his high 
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appreci ition of the methods of demonstration and Rtndy of agricnltiirO 
that he had seen on the farm and at the college. 

The stiuleot’H quarters arc aery neiriy ready and in all probability 
will be ocenjned by the students in done. The eagerness, with which the 
comjiletioii of the bmlding was being looked for, seems jnst now to be 
iti a state of snapeiided antmihon jiO'Sibly becauae it is u problem to 
luau) — especially some of oar slont gentlemen who .are room mites 
lu jiairs how to make themselves comfortable and not to encroach on 
encli otlier’* toes in tjie apparently email rooms* 

The rjibrary is bsiag daily improved in its equipment of liooks and 
IN consequence is getting a larger number of stiiieuts to it, who like to 
spend some time occasionally in reading there. It would materially 
add to the help ol the studeoU if a little more of sitting accommo latioa 
were provided Just now, during the etammatious, the windows of 
the Ubwy wo seen to provide ee Its to those that hvppcQ to roUs the 
aecommoilatiou of the f^dw cbiirs tliat are tlicre. And it makes one’s 
fie”!! creep to see from the firm so many men on the windows in an 
attitude as It were of jumping dowu through sheer despair of ftmling 
where to rest their weary limb*. 
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ON TOBHeeo. 
H. 


Anoaymous. 

1. De Tabak olt de NetberUndicbe Kolosien. Anitir- 

dam 1883 .. ... ... ... A. 210 

2. Tho OnltiTAtioo and Caring of Tobacco in Bengal. 

Calcutta 1874 ... .. ... ... A. 209 


B. 


fieusoo C. 

Tbe OoltlTOtion and Oaring of Tobacco as followed sear 
Biudlgol, Uadan District* {Dtpi, Agric. Maira*. 7’bl. 
///Bui/, 53 ) J/odrai 1905 ... ... ... J. 24 

BUIertA.V^a. 

De grondsoorten walke in Deli Toor deTabake*ciiltTinr xrorden 
gebeagd cn bore eigenscbappen. ( r«ysmannia Vtt. 
Fi/)Bo<a(>a 1896 ... ... ... A. 210 

fijTcfa De Haaa J. 

Die Lebensgesehiobte des Tabab Saicbeos ( Ilettrodim rodi* 
cico/o ) onde seine Bebampfang in Deli ( i^unitKro ) 
^LulUtinde Intlitut Dotaniqus de Buitemory Ko,iy) 
JJuiiinzoty 1900 ... ... ... ... J, 13S 

Drnoef R. 

La ooltorc et la fabrication der Tabac. Pont 1903. ... A. 616 

Buck E. C. 

Note on Tobacco Ooltiratioo and Ciuing. AllaKalad I$77 

and 1878 ,, ... ^ eiO 

Butienveck O. C. 

Tho Coltore of Tobacco. (0. S. Dept. Agrie, Farm, Bull. 82 ) 

TroiAinyton 1808 ... ... c A. 210 and 

t J. 118 o. 



e- 


Chapin R 

The Deternunation ol Iticotmia liicotja *olaUo*^ ’i*'* 
bacco Extracts. (V. S. Dept. Agrie. Bar Animal 
Mutt Bull 133 ) Wathngton 1011 


Cbuard B. and Q. Martinet. 

E'sai^ de rari^tej nonrelleJ d« Tabac 
Brore. Vaui 1(103 


dam la vsUee de la 

... A. 210 


CoUct 0 J. A 

IitiTab-»c; Ba Oullnra ytSoo Exploitation Draiellet ViOZ ... A. 613 
Covert J. R. * 

Seedtime and Uomat Cereals, Flax, Cotton and Tobacco 
( U. S. Depi Agrte. Bur. Slelit. Ball. 85 ) U'aiAiag- 
tea 1912 ... ... .. ... d. IH 

Cowper/f.A. 

Tobacco Onltiratioo. ( Zlept. Agrie. IFM«<n. Bull. 

30 ) P«rt Ji 1908 ... ... .. ... i. IW 


Crawky J. J. 

Fertilmog Tobacco { Eilaeioite Ceatrtl Agrenomiea rt Cuba. 

Ball, li) Cuba 1908 ... ... ... J. 124 


o. 


Darmttaedter P, 

Die geographiache Verbreitosg and die Prodaktion des Ta- 

bakbaai, UalU 1696 ... . ... A. 558 

Da Cola R. L. 

Goiton and Tobacco. X«AdoR 1864 ... ... ... A. 529 

De Ton! O. B. and P. Macb. 

Sopra rintlueiiza esercltata dalla nicotina ct dalla eolantna 

BoUa Germogliaziune del semi di Tobacco, ^enie# 1893 A. 210 
Dod^e J. R. 

Report on the Area of Cirn, Potatoes and Tobacco and Con- 
dition ol growing Crops and on Freight Rates ot 
Transportation Compamos (D. if. Dept. Agrie. Rep. 

Statii. 43 ond 53 ) Watktngton 1887 and 1888 .. 3. 170 
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F. 


Floyd M. L, 

CnltiTatioQ of Oig-\r leaf Tobai»:o m Florid*. ( £^. 5. 

Agrie. Iltp.ij'2 ) Wttthtngton 1899 ... ... J. 155 

Frear W.and E. K. Mlbshuxaa. 

The Prodaotion of Oigir leaf Tobacui in Pennsylrania. (f7. S, 

Dipt Agne, Farm DulHl6) IPaiAin^fon 1910 ... J. 112a 

G. 


Garner W, IV. 

A new Method for Khe Detoraitnatioii of S’lcotme in Tobacco 
( V. S. Dipt Ajrxe. Bar. Plant luduu. Bull. 102 ne- 
tion VT[) IVatfunglon 1907 ... .. .. J, 129 

3. Methodi of Testing the Barntog Qaalitj of Oigsr Tobacco. 

( JJ. S. Dipt. Agrie. Bur. Plant Iniutt Bull, 100 i»c» 
tienlV) Washington ... ... ... J. 129 

3, Principle) and Practical Method) of Caring Tobacco. 

( Dipt Agrxt Bur. I lant Indust. Bull, liZ) 

Washington 1909 ... ... ... ... J. 129 

4. The Belatien of Kicotioe to the Qaalitf of Tobacco ( (J, 

S. Dipt. Agrie. Bur. Plant. Indast, Bull. 141 part /) 
Washington 1903 ... ... ... ... J. 129 

6. The Relation of the Compoeitioa of the Leaf to the 
Baroing QaaUties of Tobacco. . A'. Dept, Agrie. Bur. 

Plant Indust, Bull. 105 ) Washington 1907 .. J, 129 

ailbert W. W. 

The Hoot Bot of Tobacco Caa^ed bj Thiilatia basieota ( U, S, 

Dept. Agnc. Bur Plant Indust. Bull 358 ) Washing- 
ton 1909 ... -«• ... .. J. 129 

Voessmaijfl C. A. 

On Field Experiments witb Tobacco in Masaachnietts. ( State 

Agrie. Expt, Station Bull. 47 ) Amherst, 1897 ... J. 201 

H. 

Ihward A. and 0. L. C. Howard. 

Studies in Indian Tobaccos. ( J/emoin Dept. Agrie. India 

J5ot. «r»»i rijf. /// Ao. 1 2 ) Calcvtra 1910 ... J. I4e. 
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Howard L. 0. 

The Principal Insects aSeoting the Tobacco Plant. (£/. A. 

D»pt. Agric. Farm. Mil. 120 ) WaiUnglon 1900 ... | A. 210^ 

Hunger J. IV. T, 

Bemerkung znr wood«’ sohen Theorie nber die Mosaik Kran- 
kheit des Tahak«. ( BuiltUn at L*inttitut ISotantgvt d» 
Buttemorg No. XVII) Buttenxarg 1903 ... ... J. 138 

J. 


Johnson J. 

Tobacco GnUnre in Wisconsin. ( IPiseoasm Agric. Esp). *Sta* 

(ten ZiulZ, 206 ) .^lodttoA 1911 ... ... J. 199 

ic. 


KHIebrew J, B. and H. MyrUk, 

Tobacco Leaf, Iti Galtuio and Oare, Uarketmg and Menu- 

factare. New Fork 1906 ... ... ... A. 651 

KHIebrew J. P. 

Tobacco Crop 1911, bp T^pes and Districts. ( {/. S, Dtpt. 

Agric. Bur. Stati* Circ. 27 ) Wathington 1912 ... J. 171 


Laurent L. 

Le Tabac, sa Ooltare e( Sa preparation Pom 1901. ... A. 68 

Leather J. W. 

Nocotiaoa Tabacum. ( Mtdlcaland eheme. tcriti No. 2 Agric. 

Ledger II ) Calcutta 1899 ... ... ... J. 6b 

Loeiv O. 

Curing and Fermentation of Oigar Leaf Tobacco. (17. S. Dept. 

Agric. Hep. 89) WatMuglen 1899 ... 210 

13 . I6b 


M. 


Mayer A 


Over de Moeaikriekte Van de Tabak. ( From Landbouw 
TijdioiII)T882 ... 


A. 210 
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Mobr B. C. J. 

Uftber die Bostimmung dee Eiwoiissticketoff* iin Tab'\k( //uZi*. 

(in de Botant^ui de Duitenzorg .Vo XVI. ) 

Zjui(fn:or^ 1003 ... ... ... ... J. 138 

3. Uclier dio Besttmmatig dos TAtnl-etickstoffs im Tabnk 
( Bul/t<in d4 £>’uii(itu( Batant}’'€ dt DuiUnzorg iVo. 

.Vr///) /li/i(en:Ofy 1904 ... . ... J. 188. 

Morris D. 

CultiTfttioa anil Curing of Tobicoa. ( Dejjt. Agnc. 

B'lat /ndtiJ. f atnj>/t. 3S ) Besbadoi 1905 ... J. 97 D. 

o. 


Qdlatn Q, dl 

Tbo Onltaro of Tobacco. Zonifon 1905 ... .. A. £40. 

P. 


Ptieb T, 

Di(ea$f4 of Tobacco in Dombara. ( Cirr. eiiii Agnt, 
/ourttaft liogfil Bat. 6«f J«n* C'«y(ew J'el. II' Xo 7.) 
PoroifjNiyii 1007 ... ... ... ... J. 5Cd. 


R. 


RacIborskK 

Ucber dia Keimang der Tobnkaamon ( da Zi’in<(i(u( 

BotanifU* di Buittnz^rg iVo. K/) Bicitsnsory 1900 ... J, 15S 

Poblasoa T. R, 

The Fertilizing Value of Ilairy Votch for Connectient To- 
bacco Fields, ( V. S. Dept. Agnc. Bur. Plant Indutt. 

Cire. 13 ) ir«tWny(on 1908 ... ... ... J. I 79 

s. 


Sandstea B. P. 

Beport on Tobacco InTastigations (q Wisconsin for 1903 and 
1904 ( irjicoBrm -4yric, E*pt, Station Bull, 124 ) 
.Voduon 1005 ... ... J 

2. Tho ImproYement of Wiiconsta Tobacco through geed 
lelectioa. ( Wutontin Agtit. Espt,Station Bull, 176) 
Maiiton, 1909 ... ... jqj) 

Scbertilus IF. H. at al. 

The OaUtratioD of Tobacoo in Eaatoeky and Tennessee ( U, 



S Dipt.A^rie Farm Bull 343 )IFai^»n(f<on lOOi). ... J. lH*e. 

Shatnel A D and IV. Cobey. 

1 Toliacco Breeiing (W. &. ./lync Bur. Plant Indu$t, 

Ball. 90 ) WaiAinffion 1907 .. ... . . J. 120 

2 Varieties of Tobacco Eoed distributed lo lOO.i-OC uitb 

cultural directions. { U. S. Dept, Agrle, Bur. Plant 
/flduif. Ball 91 ) TfasAiayre/i 1906 ... ... J. 129 

Smith B. F. 

TLe GraDTiUo Tobocco Wilt ( U. S. Dept, Ajrie. Bar, Plant 

/niust. iluff. 141 Partjt) IFasAinyien lOOS ... J. 129 

Stewart J IS. 

The Ptoduolion of Qigat Wrapper Tobacco auder abado in 
the Counecticat Valley. (£f. A. Dept Agr»e. Bur, Plant 
Indatl Ball. 13S ) Wathingtan 1008 ... ... .T, ISO 


V. 


Vaa Dine D L. 

Insect Enemies of Tobacco tn Hawaii. ( Ilutcaii Agrie, Eipt. 

5(0(1011 Dull. 10) U'atAinyroR 1901 ... ... J. SIS 


vr. 


Wagner P, » 

Exponments on the rertibzatloo of Tobacco Tfenr. Ay H M, 

Will. Ko date ... ... ... ... A. 210 

Whitney M. , 

1. Methods of Curing Tobacco, ( t(, 5 ,Dsyf, AgrSe, Farm 

Dull 60 ) IVarAinyron 1902 . ... . •1. Il9d. 

2. Tobacco Soils (.U.S, Dept.Agne Farm Bull, 83) 

H'aiAtngton 1898 ... ... ... . . J. 119o 

3. Tobacco Soils of the TTiiited States, ( C^. 5 Dept, Agric. 

Div. Soili Bull, 11 y Waehtngton 1898 ... C A. 210 

I J. 1C8 


Wilson W. 


Papers Regarding the Tobacco Parulte “ Boda’’ or Qrohaneke 

.Vico((ann, (Depi Agrle Jfadrai Bull 2) Kfadrat 1909. J. 24 
Woods A F, 

Obierratious on the Mosalo Diseaee ofTobaceco. (f/. S. Dept. 

Agrte But . Plant hinet. Bull 18) IVajAIncfon 1902, ( B. 291 
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RieE- 

a. 


Anonymous, 

1. Notes on Some Important In-iect Peets. the Hice Beg, the 

Rice Hijpa, thelUce grajihopper the B:ce WeeTil &c. 

( Dipt. AjTit. Eailern Demjal and .tuam Bull,\7 ) 

Shitlons 1909 . ... J. 64 

2, Tbo Ric 6 Blips. ( Dtp: Ajrte BurmaCtticivaler'i Lta/ec 

24 ) Jian^oon 1910 . • ... J, 153 

Austin A. 

Ric«, Ui CslUrattOB, Prodacbon and Dutribatioa in the 
United etates and Foreign Conntnes. ( C'* S, Dept. 

A^rii Ditn. oj Statu. Mtkeellantoui Strut Etport 

A’o. 6) (KaMin^ion 1893 ... S ^ ^60 

J J. in 


B- 


Brown E. and C- S. Sco/Ield 

Wild Bice ( V. S. Dept. Ayr\r, Plant InAattry Bull. SOb) 

fVatMnyton 1903 ... .. ... J. 129 

BurkUJl. H. 

Oryza Sati^j,. ^ A^ric. Ltd^ir ley. Product lerxtt A'a 113) 

Calcutta 1911 ... ... ... ... J. 8 


e. 


Cdrvo J. de A. 

^lemorandam on the Bice Fields of Portagol. Tram, by n-’'. G, 

Boit, Roorkee 1863 ... ... ... A. 605 


D. 

Darkubara O. and T. ImasekI 

On the Behavior of Nitratee in Paddy Soils. Tti**. 1906 A. 207 
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Dutt H. L, 

1. TheRiue rulgoriil (Igne. Dtpt^eitffal r.eaJlat2)Caltutta 

1910 ... .. — J. 152 

2. The Bice Ilispa (A /r>e. Dej>t, Benjal f/tajitl 1 ) Calcultn 

1910 ... ... ... ... — J. 16Jf 

Duvel J. W. T. 

The Storage and Oermtnation of wild Biea Seed. ( 17. S. Dipt. 

Agrie Bur Planl Indutt. Bitl, 90 eeelton 1) Waihtngten 
1906... .. ... - ... J. 129 


G. 


Gregory tt'. B 

Cost of rmspiag from walU for the Irrigation of Biea in 
Lomeiana and Arkansas ( U. S. Dipt, Agrie, D. E. S. 

Bull. SOI 1 Wathinglen 1908... ... 5 A. 207 

I J. 122 

GuUa Q. 

Uanuale Di Bieocaltnra. AVrora 1861 ... ... A. 207 

H. 


Harrhoa W. M. 

The Principles of Paddy Haonriiig. {^Dtpt Agr%r, Mairat roZ. IIJ 

Bull C3 Mo'lrai )lon „ ... J. 24 

Hooper D. 

Oryza SaUvs ( Agrie. Ledger, 6 Veg Brvduel eiriei iVo, JIO ) 

Calcutta 1909 ... ... ... ... J. 6 


K. 

Keeney 0. H. and F Bond 

Irrigation of Bice in the United States {U, S. Dept, Agrie. 

Of. Eipt Station Bull. IJ3 ) Watkington 1902 ... J. 122 

Knapp S, A. 

1. Bice Oultnre. ( U. S. Dept. Agrie. Farm Bull. 411 

IVathitigien 1910 ... ... .... ... J. 119g 

2. Rica Onltnre in the United States {U. S Dept Agrit.Farm 

Bull 110 ) jraeiinglon 1900 ... ... ... J. 116f 
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3. 


The Present Status of Kico Gatnro io the United States 
( V. S, Dept A^rie.Dir. Bat Bull, 22 Wnthington 1893 


{ 


A. 207 
J. 123 


fCalght J. D. and R. Al, Dixon 

Rice Grasshopper. {Dtpt.Agne. Dunbat/ Ball, 27 /Bombay 1906 J lid. 


L. 


Lofroy H. At. 

The Rice Dug (Memoin Dept Agrie India Enlom. urns Vol, It 

Xo 1 ) CaleuUa 1908 ... ... ... J. 1Gb 

Lonsdale J. ^I. 

Improrements in Paddy CaltiTatiOii ea the Uome Farm at 
Biragin, Tinnerelly Riatrict. ( Dept, Agr\e. Madras 
VoU UtBull 61 ) Madras 1900 ... ... J. 24 


M. 


/Uann f1. H. et al 

The ** Rah ” Syateni of Rwe OnltlTalion In Western India 
( .1/«moiVs Dspt. Ayrie. India. Ckeme. tertet Vel. It 
Xo. 3 ) Calcutta 1012 ... ... ... J. 15 

Atetcat/ H. 

A Preliminary Report on the Blast of Rice. ( SotitA Caraliiia 

Agnt. Bull. 121) Co/omMo S. C. 1906 ... ... A. 207 

AUyake /. 

Stndien aeber die Pilze der Reispflaaze in Japan, Tokxo 1910. A, 207 


o. 


Oxanne E. C. 

Rab Rxponmoats Bombay Presidency 1884-85. ( Dept. Land 

7?«eordi and Agrie. Bombay Bullstia ) DomSny 1886, J. 11a 


R. 


Robertson J. /I. 

Area and Yield of Rice, Wheat, Cotton, Oilseeds, Jute, 

Indigo and Sugar Cane in India for yarious periods 
from 1891^92 to 1992-03. Caleulla 1903... ... K, 12 
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s. 


Scotield C. S 

The Belt water LiniUa of Wild Rico. { C S, Dept, jigrie. 

Plant fiidutl. Ball. 7S tecUon If) U'at/iinglon 1005... J. 129 
Septnour E. 

Bice lodostry in the United Btatee. ( Dipt. Cant. Jitporlt. 

ilitetU. tent! Ko 635 ) London 1003 .. ... K. 180 

Sfii/th P 

1. Ane, Bhadoi, Earl/ or Sommer Padd/ ( RJoe ). { /^/nc. 

Dept, Bengal Leaflet 6 ) Calcutta 1009 ... J. 162 

3. Jate in Rotatioa with Paddy in the same year, ( Agrie. 

Dept. Bengal. Leaflet \.) Calcutta 1907 .m ... J, 152 

Stubbing B. B. 

The Bengal Ilice Ilispa. (Ague. Etn, Ente>n Ctre. S) 

Calcutta 1903 ... ... ... A. 207 

w. 

Watt a. 

Orf let Satita, JMco. Calcutta li9l ... 


... A. 215 



Gektxemf.n, 

WE ARE DEALERS IN— 

Primus Stoves, Stove lighters, Petrol 
and Petrol lamps- 

( ThC'.c hinps are very convenient for gntlierings or 
such otiier te^ttvc occasions as they give briWiant Vight 
and arc portable. We also give them on hire at very 
modemte rates ). 

Gold and Silver medals 

We are OUlLDEtlS, Ll.tCTEori >nLRS AM) I.SuEAVF.nS — 

We supply all kinds of pre-entation medals or other trophise 
for gj'inklianas, clubs, dram itic comp mic> &c. 

D. G. Biniwale & Co., 

Shanwar Petli, Pooxa Citt. 


INDIAN & ENGLISH STATIONERY. 

WHOLESALE AND RETAIL DEALERS. 

IxmAX AM) Exousn Stationery of all sorts can be had 
on vciy moilcrate rates. GiUlogue of detailed particulars tvill be 
sent fni receipt of stamps of 1 anna 6 pics. 

DIGAMBAU NARAYAN GODSE, 
Budliwar Peth, Pooka Cnr. 



empress gardens, POONA. 



Supply seeds of Flowers and 
Vegetables, Garden Tools, 
Insecticides, and Plants ; 
Flowers, Fruits 
and Vegetables 
in season 


Price List Free- 




HBHYHNKRR Bros.. OPTlSiaNS, 

AKD 

Spectacles Makers, 

Phatndhere’s Wada, 

Budhwar Ghowk, 

POOffA CITY. 


jooT sign by using pwlerl peWe Spfrelseles snd Eye- 

gUssoa &c. 

Oaequat V’Islon — Atsiat nia«(r prisons out of each hundred hare some 
difference of fijcii, betireen the eyes and the majority are content to rrear 
■pccUcIes made nub both lenses alike, the result is continual straiDicg and 
impairment of tbe viaion Tor the eye* to be ii«ed he altliily each eye should he 
emted eeporalely This method it practised by Abhyanbar Brothers, Opticians* 
Dhamdhere’s Wada, Budhwar Cbowk, Toona City, nhere they may be consulted 
personally or by letter, free of charge, respecting Spectacles, for alt forms 0^ 
defectiie ruion. 



Improved Agricultural Implements. 



Over 4,000 o£ our Implements fire now in use. 
mnnuCflctupe in our own Factory the following Implemcnta: — 


Cmied Iron Plough 

Ko. 9 



Es. A. P. 
40-S-0 

« w 

„ 10 



38-0-0 

n fi tr 

12 



10-5-0 

1! II Tl 

.. 13 



S-0-0 

Hand Chaff-Cutter 

... 



10-5-0 

Frictionless Roller Bearing Iron Pulley for 
"Water-lifts — > «.» ... 

S-3-0 


Slodek for tlie nKSt season are now ready and embody substan- 
tial improvements over last year*s- 
Order to-day. 

KIRLOSKAR BROTHERS, 

Post KIBLOSKAR VADI, 

(Aosaa Stjlte, Dm. SATABA). 


